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PREFACE. 



THE New Practical Arithmetic now offered to the 
public, is the third and last of the works which 
coustitute the author's "New Graded Seriua." 

The old " Practical" waa issued id 1845, and revised in 
1853. Since that time important changes have taken 
place in the commercial world. These changes ncceBsorily 
affect business calculations, Lind demand corresponding 
modifications in tezt books. 

To meet this demand, the "New Graded Series" was 
. imdertakeD. Bach part of the series has been reinvesti- 
V gated and rewritten; — the whole being readjusted upon 
^(he graded plan, and brought down to the present wonts, 
r Among the objects aimed at in the present work are 
tho following: 

1. To make the definitions clear, concise, and com- 
prefteTtsive. 

2. To present the principles of the ecionce in a series 
of distinct and conseculivc propositions. 

3. To lead the mind of the pnpil, through the analysis 
of the examples immediately following the respective 
propositions, to discover l!i^ principles by nliich all similar 
examjiles are solved, and enable him to sum np the prin- 
ciples thus developed, into a brief, compre/ieneive rule. 

4. The "how" and the "why" are fully explained. 

5. Great pains have been taken to ascertain the Standard 
Weights and Measures authorized by the Government; and 
to discard from the Tables such denominatioiis as are 
obsolete, or not used in this country.* 



PliKFA CE, 

6. The Metric SyBtem ia accompanied witli brief and 
appropriate explanations for reduciag it to practice. Its 

1 gimplicily and comprehensiveness have secured its nee in 
the natural Bciences and commerce to auch an extent in 
thia and foreign countries, that no student can he said to 
have a finished education, without a knowledge of it. 

7. Particular attention has heeu paid to the develop- 
ment of Analysis, the grand common senae rule wiiich 
busineaa men intuitively adopt as tlicy enter upon 
pi-acticol life. 

8. The examples are new and ah u 11 dan t ;— being drawn 
from the various industrial arte, commerce, science, etc. 

9. The arrange.mcnt of the matter upon tlie page, and the 
typography, have also received due attention. Teachers 
who deal much with figures, will be pleased with the 
adoption of the Franklin type. The ease witli which 
these figures are read, is sufficiently attested by tlieir use 
in all recent Mathematical Tables. 

Finally, it has been tlia cardinal object to atlapt the 
science of numbers to the present wants of' the farm, the 
household, the woi'kaiiop, aud the counting-room ; — in a 
word, to incorporate as muc/i information pertaining to 
business forms, and matters of science, aa the limits of tlie 
book would permit. In thia respect it is believed the 
work is uurivalod. While it puts forth no claim to 
mathematical paradoses, it is believed teachers will find 
that somelJtinff worthy of their attention is gained, in 
nearly every Article. 

In conclusion, the author tenders hia most cordial 
thanks to teachers and the public for the very liberal 
patronage bestowed upon his former Arithmetics, known 
as "Day and Thomson's Series." It is hoped the "New 
Graded Series" will be found worthy of continued favor. 
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ARITHMETIC. 
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■ Alt. J, AHtJunetit: ie the science of numbers. 

|Arit1imetic ia Boiaotimes enid to tie both a teknee nnd no art : a 
'« when It treats of the tiienry and properties of numburs ; an 
art when it treats of their npplicationa. 

HOTSa — I. The frnn arit/imetk, is from tho Qroelc ariihmillki, 
the art of Tickoning. 

1 Kknce, from the Lutin acUntia, literally eignllles 
meUdgn. la a more rcatricted sense, it denotco na ordtrly ut- 
gcrarnt of the facia and priDci[jlea of u particular branch of 
lowledge. 

, X'tnnbev ia a unit,or a collection of units, 
A Unit is any single thing, called one. One and 

I one more are called lieo ; two and one more are called 
pre«j three and one more, four, etc. The terms one, 
pro, three, four, are properly the names of nnmbers, but 
|k often used for numbers themselves. 
IKotb. — The term ■unit is from the Latin unwf, BigTilfying otw. 
Is. The Unit OiJC ie the «/Bndar(^ by which all nura- 
Bera are measured. It may also 1)6 conBidered tlie base 
or elemefit of miml)er. For, all tehok numbers gTmlnr 
than one ure composed of ones. Thus, two is composed of 
owe and one. Three is owe more than two; but two, wo 
have seen, is composed of ones; hence, three is, and so on. 



Quarrnnra— I. Whit is arllhmt 



NOTATION. 

iflilwrs are cither abstract or concrete. 
AhMract Number is one that is not applied to 
olject; as, three, five, ten. 
A Concrete Number is one that is applied to some 
'^ object; OS, five peaches, ten books. 



NOTATION. 

5. Notation is the art of expressing numbers by 
JlgureHf letter/if or other numeral characters. 

1'he two principal methods in use are the Arabic and 
the Roman. 

NoTiL— KumlNsiti aro also oxprossod bj words or common lan- 
guage; but tliln, Htrictly 8iM>aking, is not Notation. 

ARABIC NOTATION. 

6. Tlio Arabic Notation is the method of express- 
ing nunilMTH by cert<ain characters called figures. 

It is 00 called, 1)ccause it was introduced into Europe 
from Arabia. 

7. The Arabic figures are the following ten, \\z\ 

1, 2, 3, 4, 5, 6, 7, 8, 9, o. 

one, two, throo, four, five, six, Boven, eight, nine, nanght. 

The? flrnt nine are called significant figures, or digits ; 
the lani one, naught, zero, or cipher. 

NoTHS. — I. T\\o first nino aro called significant figures, because 
Mich always oxprussoH a number. 

a. Tlin torm digit is from tlie Latin digitus, a finger, and was 
Rppllnd U) thuso cliaractors Iwcauso thej were employed as a substi- 

4 WhRl Ik wi sbntmct nnmbor? Concrete? 5. What is notation? The 
)irlHrl}ml mnth»rtt» in mm ? 6. Arabic notation ? Why so called ? 7. How many 
nB«r*»i» rtopn it rnnploy ? What are the first nine called ? The last one ? Note. 
WhymllwliiljniiflcJMitflirnrei? Whydijrltn? Meaning of digitus? Why Is the 
lap! vHllwl iuin;shl ? MoMii&g of zero ? Of cipher ? 




NOTATION. 
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"( Dpon wldrh tbo mcIi^dM wed to ri'ck'in, The 
|i* indndnl the Hpher, but li now j^uonL]]; rottrietod 

ie called tiavght; booMHf, •n\iea*\a.aA\ng tiatMi. It 
las BO nlnp, and when connrwlnd witli RlKiilDi^niit llgiiriw, It dvuuU'i 
VtK o&KfiM of the order in wUotio pluco it iiiiuidi, 
4- Zera ia an Italian word, fll^liltyitiK ii'd/iing. 
Tiie term cipher is from tlvu Arnlilc! «(/> i)f »ipr*n, fimpty, tofttiil. 
ibscqaentiv the term waa niipliod to oil llin Aralilc tl|tum* India, 
oately ; himcc. calculutluiM \ty tlietn wi<r« oallwl BipAtrinff 

& Each of the ^rst nine num1>orN in ax\m<ii»Ki\ by n 
single figure, — each figure doiiatin^; tliti iiiiitiiHtr imlhintoil 
by ite name. Theso uumbera an; c-ullfjd vnilt of l.hi> firti 
order, or eimjily units. 

B, a, Nine ia thogrmiMi nmnliflr vxyninm-A hy tmf fluMn*. 
Jjombere larger than nino are eijirfiwil Uiiis: 

Ten {i more thim 9) is expreiwi'ii by mi ln((oiiiuiii di*- 
Tice, which groups ten single things or ottvs LogcHigr, and 
considers the collection a new or second order of iinlti, 
called ten. Hence, ten ia oxpreued by writiiiff tlin (l^iru i 
in the second pluce with a cipher oit th>; rigbl; a«, 10. 

The numbers from t«n to nlnotuen incliimvo aru cx- 
preSBcd ty writing i in tho second \t\aci\ and llio (Ijjiiro 
denoting the units in the first ; as, 
II, la, 13, 14, IS, 16, 17, 18, ig. 

•leicD, twslvs. tblrluim. tUDilOeD. tins*n. ■liUinn, ifviinttOTn, elifhUrnn, nluaUini. 

Twenty {z tens) ia expruased by writing the figure 1 in 
the second place witli a ci/i/uir on the right; ah, 30. 

TTtirty (3 tens) by writing 3 in the second plnce with a 
cipher on the right; and eo on to ninety indimivo; ao, 

20, 30, 40, 50, Go, 70, 80, 90. 

twenly, thlrtj, forty, Bflj, rtitj, tomlj. dtflil;, alaatf. 

le flrat nine nnm^ni e x jt nm S f Wbal an tbtj ntM t Wtwt 
]i tbe ^realMt nnmber eipnHed by one flgnrri t So*r <■ lea eiprmied r Twvatjr t 
'~ f Ttasuomben bctwacn loaad bT Fram » to 9} Includve t 




18 NOTATION. 

The numbers from twenty to thirty, and so on to ninety^ 
nine (99) inchisive, are expressed by writing the tens in the 
second place, and the units in the first ; as. 



21, 


22, 


^Zy 


34, 


35, 


46, 


57, 


99. 


twenty- 
one. 


twenty- 
two. 


twenty- 
three. 


thirty- 
four. 


thirty, 
five, 


forty- 

eix, 


flfty- 
Bcven, 


ninety< 
nine. 



8, h. Ninety "nine is ihQ greatest number that can be 
expressed by tioo figures. 

A hundred (i more than 99) is expressed by grouping 
ten units of the second order together, and forming a new 
or third order of unitSy called a hundred. Thus, a hun- 
dred is expressed by writing 1 in the third place with two 
ciphers on the right; as, 100. 

In like manner, the numbers from one hundred to nine 
hundred and ninety-nine inclusive, arc expressed by writ- 
ing the hundreds in the third jjlace, the tcyis in the second^ 
and the units in Wio. first. Thus, one hundred and thirty- 
live (i hundred, 3 tens, and 5 units,) is expressed by 135. 

8, c. Nine hundred and ninefy-nine is the 

greatest number that can be expressed by three figures. 

TJwusands, and larger numbers, are expressed by form- 
ing other neiv orders, called the fourth, fifth, etc., orders ; 
as, tens of thousands, hundreds of thousands, millions, etc. 

Notes. — i. The names of the first ten numberc«, one, two, tlireo, 
etc., are primitive words. The terms eleven and twelve are from the 
Saxon endlefen and twelif, meaning one and ten, tioo and ten. Thir- 
teen ia from thir and teen, which mean three and ten, and so on. 

2. Twenty is from the Saxon tweentig^ tween, two, and ty, tens ; 
i. e., two tens. Thirty is from thir and ty, three tens, and so on. 

3. The terms hundred, thousand, and million are primitive words, 
having no perceptible analogy to the numbers they express. 

From the foregoing illustrations we derive the following principle : 



8. How is a hundred ezpresfied T ThoiiBandi, and larger numbers ? 



NOTATION, 



9. The Orders of UnttM increase by the scale often 
That is, teii single units are one fen ; ten lens o\ie hun- 
dred ; ten Iniitdreds one thousand ; and, universally. 

Ten of any lower onler make a unit of tliu next 
higher. 

Notes. — i. If tlie term unit dnnotes oiw., how, it raaj bo askixl, can 
t.'ii tliinsfB or ones be u unil. ten lens anothfir uuit, ete. And liuw 
c«ii tiie Ggurea i, a, 3, etc, Bumetlmes denote tiiifflt tkiiiga or one* ; 
at ittbers, teaf at oqik, und eo aa. 

The anawnr U, uiiila are of two kinds, simple and eollectitc. 
A timpte unit is a m'nf^ lAiiif or fiie. 

A coWsftine unit dcnulea a group iif ones, regarded as a ulmlf. 
3. To illustrate tbeee units, 8Up[nee a bnskot ot pcbblee Is before 
US. Counting tbem oat ono by one, eacli pebble is a aimple unit. 

Again, tonBting out ten single pebbloa and putliEft Ibem t'lgotUer 

in a group, this grtmp forms a 'unit of tbe seroiid order, called ten, 

(,Vkimting ont ten suciU gioni«, and imttlng tbem tn^etlier in oua 

J, this eoliection forma a unit of tho thlTd ardrr, culltd huntWed, 

ke manner, a group of fmi Aumfredft forms a unit ol the fourth 

r, called tkoiuiind, und bo on^ 

Tlieae different ^rmiTM of ten aro called unitt on the same prinMple 

""lat a yroup of ten cents forma n unii, calk-d a dime ; or. a gravp of 

n dimea, a unit, called a dol^ir. Thus, it will he seen tlial the 

a, 3. 4, etc., always menn one. two, thrto, four vnU* 

is tbeir name indicates ; but tbe value of tlieso uidlB do)>un<Is upon 

Uho pIscQ the figure uccupius. 

10. From tbe preceding iU list. ratio 11 a, it ivilJ be Been 
ih-j^i t\ie Arabic Notation is fonnded npon tbe following 
principles : 

lat Namliers are divided into grnvpa called nnits, of 
thej?rs^, second, third, etc., orders. 

ad, To expresB these different orders of nnits, a simpla 
\ and a foca? value are assigned to the significant figures, 
mrding to tlie place they occnpy. 
3d. If any order is Kanting, its place is supplied by a 





14 NOTATION. 

11. The Simple Value of a figure is the number 
of units it expresses when it stands alonej or in the right- 
liand place. 

The Local Value is the number it expresses when 
connected with other figures, and is determined by the 
place it occupies, counting from the right. 

12. It is a general law of the Arabic Notation that the 
value of a figure is increased tenfold for every place it is 
moved from the right to the left ; and, conversely, 

The value of each figure is diminished tenfold for every 
place it is moved from the left to the right. Thus, 2 in 
the first place denotes two simple units ; in the second 
place, t&n times two, or twenty ; in the third place, ten 
times as much as in the second place, or two hundreds, 
and so on. (Art 8.) 

13. The number denoting the scale by which the orders 
of units increase is called the* radix. 

The radix of the Arabic Notation is ten ; hence it is 
often called the decimal notation. 

Notes. — i. The term radix, Latin, signifies root, op bcue. The 
term decimal is from the Latin decern, ten. 

2. The decimal radix was douhtless suggested by the number of 
fingers (digiti) on both hands. (Art. 7» Note.) Hence, 

14. To Express Numbers by Figures, 

Begin at the left hand and write the figures of the givefi 
orders in the successive places toward tlie right. 

If any intermediate orders are omitted^ supply their 
places with ciphers. 



II. The simple value of a figure ? Local ? 12. What is the law as to moT*^g 
a fignro to the right or left? 13. What is the radix of a system of notation ? The 
radix of the Arabic ? What else is the Arabic system called ? Why ? Note. 
Meaning of radix ? Decimal f What 6a6r^'?pt«d the decimal radix ? 14. Rule 
for expressing numbers by figures? 



EXERCISES. 

■Sxpress Ihe following numbera by figurea: 
I. Three hundred and forty-five, 
I 2. Four hundred and sixty. 

3. Eight hundred and four, 

4. Two thousand three hundred and ten. 

5. Thirty thousand and nineteen. 

6. Sixty-three thousand and two hundred, 
. One hundred and ten thousand two hundred and 

^elve. 

8. Four hundred and sixty thousand nine hundred 
and thirty. 

9, Six hundred and five thousand eight hundred and 
forty-two. 

. Two millions sixty thousaud and seventy-five, 

ROMAN NOTATION. 



f 15. The Roman Ifotatlon \s the method of ex- 
tessiug nunil)ers by certain letters. It is so called because 
^ was employed by tlie Roinana. The letters used ai-e 

! foUowing' seven, viz. : I, V, X, L, C, D and M. The 

ter I denotes one; Y,Jivej X, ten ; Ij, fifty ; C, oho 
itndred ; D, fire hundred; M, one thousand, Interven- 

[ and larger numbers are esprcssed by the repetition 

1 combination of these letters. 
' 16. The Boman system ia based upon the following 
general principles: 

lat. It proceeds according to the scale of ten as far 
as a thousand, the unit of each order being denoted by 



•S. Roman n 


olalionT WhyBooallnl? Lotto™ 


amplDyHlf The lottpr I de- 


nowt VI X' 




Bret principle upon whkh It 




iB Uie Bfftct of mpeating^ a lotto 


f or plKlBgn letter of leeo 


^.ofo™ 


e ur grenlcr ybIhc ! It plocea aft* 


rr Uh lino in placed Qver a 



10 



NOTATIOX. 



a sifigle letter. Thus^ I denotes one ; X, ten ; C, oi 
dred ; M, one thousand. 

2d. Keixiuting a letter, repeats its vaJue. Thus, I c 
one ; II, two ; III, three ; X, ten ; XX, twenty, etc 

3d. Placing a letter of less value before one of g 
value, dimiyiislies the value of the greater by that c 
loss ; placing the less after the greater, increases the 
of the greater by that of the less. Thus, V denotes 
but IV denotes only four, and VI six. 

4th. Placing a horizontal line over a letter increases 
value a thousand times. Thus, I denotes a thousand ; 
ten thousand; C, a hundred thousand; M, a million. 







TABLE. 






I, 


denotes one. 


XXX, denotes thirty. 


H. 


<< 


twa 


XL, 


« 


forty. 


Ill, 


i< 


three. 


L, 


tt 


fifty. 


IV, 


<< 


four. 


LX, 


« 


sixty. 


V, 


<< 


five. 


LXX, 


(( 


seventy. 


VI. 


«< 


six. 


LXXX, 


« 


eighty. 


VII. 


t< 


Bovon. 


XC, 


« 


ninety. 


VIII, 


<i 


eight. 


c, 


tt 


one hundred. 


IX. 


»( 


nine. 


cc. 


tt 


two hundred. 


X, 


tt 


ten. 


ccc. 


tt 


three hitndred. 


XI, 


ft 


eleven. 


cccc. 


tt 


four hundred. 


XII. 


tt 


twelve. 


D, 


ti 


five hundred. 


XIII, 


*t 


thirteen. 


DC, 


tt 


six hundred. 


XIV. 


u 


fourteen. 


Dec, 


tt 


seven hundred. 


XV, 


« 


fifteen. 


DCCC, 


tt 


eight hundred. 


XVI, 


« 


sixteen. 


DCCCC, 


tt 


nine hundred. 


XVII, 


tt 


seventeen. 


M. 


tt 


one thousand. 


XVIII, 


u 


eighteen. 


MM, 


tt 


two thousand. 


XIX, 


tt 


nineteen. 


MDCCCLXXI, 


denotes one thous 


XX, 


u 


twenty. 


and eight hundred and seventy-one 



Notes. — i. Four was formerly denoted by IIII ; nine by Vnil 
forty by XXXX; ninety by LXXXX; Jhe hundred by 10; and i 
.housand by CIO. 




I0». 
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, 2. Annexing D to D (five hnadred) Increases Iti vnliia fan timos. 
VhuB, 1lI3 denotea five thoiiBand : IMD, fifty ihouwinil. 
_ PreBiiiig a C and aiJiL-sing n J to ClJ (n thoiiBiimi) incroiBM Ita 
Thus, CCIJJ denotes tou liiuuMuid, etc Ileuco, 

X7- To Express Numbers by licttem. 

Begin at the left hand or highest order, and write the 
Utters defioting the given nvmber of each order in surcfinnioH. 

KoTB. — Tiie Itoman Notattoii is aeldnm used, eicegit In denoting 
chapters, aeclions, heada of disconrBes, etc. 

EXERCISES. 
I Express the following nnmbera by letters : 



I. Fourteen, 


a. Twenty. 


-nine, 


3. Thirty-fonr, 


4- Sisty-six, 


5. Forty-nine, 


6, Sevcnty-Uirise, 


•J. Eighty-eight, 


8. Ninety- 


fonr. 


9. Ninety-nine, 


|0. 107, 


11. 213, 




13. 498. 


h- 613. 


14. 507, 




15. 608. 


fS. 7*4, 


17. 829, 




18. 938, 


p. 1004, 


ZQ. laog, 




21. 1363, 


g^ 141 7« 


a3- ifiM- 




24. 1671, 


m 1748, 


36. 1803, 




27. i8;(i. 

J 



NUMERATION. 



4 



18. Jftnneration is the art of reading niimlwra cx- 
presaed by %ureK, letters, or othvr nuniera! characters. 
' KOTB. — The lonrner Hhoold be careful not to eonfiiund Numerallira. 

It ITotation. The diHtincllon becween tbcm Is the same m tjiul 

[Ween reading and vrnting. 

. There are two methods of reading numbers, the 
ich and the i 
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NUMERATION. 



FRENCH NUMERATION. 

20. The French divide numbers into periods of thres 
figures each, and then subdivide each period into units, 
tens, and hundreds, as in the following 



TABLE. 



i 



B 2 

Q 



o I* 

P Q> <3 

Who* 
823 



i 



Q 



s 

Q 



Si i 



Eh 



PQ 



i 



^«» 









00 

si 

o :;: 

IS 



il 
561 729 452 




384 



6th period. 6th period. 4th period. 3d period. 2d period, let period. • 

The first period on the right is called units period ; the 
second, thousands; the third, millions, etc. 

The periods in the table are thus read : 823 quadrillions, 
561 trillions, 729 billions, 452 millions, 789 thousand, three 
hundred and eighty-four. 

Note. — The terms billion, trillion, quadrUlion, etc., are derived 
from the Italian mUione and the Latin hiSy tree, quoity/yr, etc. Thus, 
his, united with rnilUon, becomes billion, etc. 

21. To read Numbers according to the French Numeration. 

Divide them into periods of three figures each, counting 
from the right. 

' Beginning at the left hand, read the periods in succes- 
sion, and add the name to each, except the last. 

flo. The French method f Repeat the Table, beginning at the right. What is 
thoiBt period called? Theadf sdf 4thr sthf 6thr si. The role for reading 
nambers by the French method ? Note. Why omit the name of the right Imud 
period ? The difference between orders and periods ? 




19 



le of the TigMMitd period is omitted for tLe 

anil since tliis iiurind blnafS deaotea uiiils. the 
o obscurity. 

2. Tiie learner Bhould observe the difference between the 07^«™ of 
nnita and the period* into which they are divided. The furmer 
increase bj Uaa ; the taller bj IhoicsiiTide. 

3, This method of readinp aumbcre iscommonlj ascribed to tha 
^^neS.and 18 thence eaMmlFreneh mzmeriitiiin, Othora ascribe it to 
the Ztaliant, and theace cull it the Italian met/uul. 

Read the followijtg numbers by the French numeration ; 



1 



270 


11 




840230 


21 


3006017 


309 


12 


4603400 


22 


2460317239 


1270 


13 


35040026 


23 


5100024000 


2035 


14 


80600000 


H 


70300510 


860s 


IS 


9001307 


^5 


203019060 


40300 


16 


65023009 


26 


7800580019 


85017 


17 


810000 


27 


86020005200 


16040 I 


18 


75306020 


28 


5 1036040 


405869 


19 


165380254 


29 


621000031 


365406 


20 


310400270 


30 


93000275320 


216327250516 


36. 


289300210375861 


426o3ooaioi09 


37. 


5400000541000600 


300073004000 


38. 


60005 ' 0000 2 43000 


41295000400649 


39- 


(0200000008060704 


264300 


4390 


0200 


40. 6 


0004 


300607230516 



r Express the following nnmbera by ftgiiroa 

. Ten milliona, five thonsaud, and two hundred. 

ixty-one millions, three hundred and forty- 

■ 3. Three hundred and ten millions, and five hundred. 

* Twenty-eix billions. seTenty millions, three humh-ed. 

Fj. One hundred billions, four hundred and twenty-fivo. 

. Sixty-eight trillions, seven hundred and twenty-five. 

7. Eight hundred and twenty milUonB, five hundred 

aud twenty- three. 



20 ^UHSBATION. 

8. Sisty-aeven qaadrillions, ninety'Seren billions. 

9. Four fauadred and sixty quadrillions, and eighty- 
scrcn milliouB. 

10. Seven hundred and sixty-one quadrillions, seventy- 
0110 trillions, two hundred billions, eigbteeo millionB, five 
tliousand, and thirty-six. 

ENGLISH NUMERATION. 

22. The English divide numbers into periods of ax 
figures each, and then subdivide each period into uniit, 
lenf, hundreds, thousands, tens of thousands, and hundreds 
of thousands, as in the following 



11 11 

!•= la 1^ 

■81 = 1. =1 



i^i- 1 



£1 



lillgl liliii lillil 

407692 958604 413056 

3d period. 3d period. isC period. 

The periods in the Tahle are thus read : 40769a billions, 958604 
millions, 413 tbouBand, and fiftj-six. 

Note. — This method is called EitgliaK nameration, because it waa 
iHTonted hj the Engliah. 

Pot other Dumbera to read b^thie method, the pnpil is Tsfcrred 
to those in Art. 21. 

31. WhBl la Ibe Englieh metliad of uomBntlon I Hole. Wb; K> called 1 



^^P ADDITION. 

33. Addition is uniting two or more numbura in ona 

The Sum or Amount is the number found by addi- 
tion. Thns, 5 added to 7 are ra; twelve, the number 
obtained, is the sum or amount. 

Notes.— 1. The ««in or amount contninB as many uniti aa the 
'>*»«»ibere added. For, the nombera added nre compusecl of iinlla ; 
tiMl ihe whole is equal to the turn ot all its purtB. (Art. j.) 

a. When the numbers added are the »ame dtsHominatian, tho 
operatiou ia called Simple Addition. 

SIGNS. 

24. Signs are chai-actera need to indicate tho relation 
of numbera, and operations to be performed. 

25. The Sign of Addition is a perpendicukr 
cross called plus ( + ), placed before the number to be 
added. Thna 7+5, means that 5 is to be added to 7, and 
is read " 7 plus 5.'' 

Note.— The term plia, Latin, aitfoiitei laort. or added to, 
36. The Sitfn of Equality is two sliort parallel 
lines ( = ), placed between the numbera compared. Thus 

t;+5 = i2, meana that 7 and 5 are equal to iz, and is read, 
'7 plus 5 equal 13," or the sum of 7 plus g e([ual8 u. 
Bead the following uuml^ers : 



8 + 4 + 2=6 + 8 I 4. 23+ 7 = 19 + 11 

2, 7+3 + 5=2 + 1 + 12 5. 37+ 8-30+15 
19 + 1+0=6 + 5+ 9 I 6. 58 + 10 = 40 + 28 



>> What In HddllloDr The rcsnll called! Xole. Wbai ILe nambon oddi'il 

i> The Blgn of addition I .WW). The meaning of pita ^ it. Sign of eqoallly t 
Bow Ii7 + B=13teadl 






ADDITION. 



27. The Sign of DoUitrs is a capital S with two 
perpendicular marks across it ($), prefixed to the number 
of dollars to be expressed. Tlius^ $245 means 245 dollars. 

Note. — Tho term prefix, from tbe Latin prefigo, signifies to plaoe 
before. 

Read the following expressions: 



1. $17+ $8=8i5 + $io 

2. $13 + $2o=$i6 -|-$i7 

3. $2I-h $7=$I2+$l6 



4. $25+ $8=$io + $23 

5. $25 + $4o=$5o-4-ti5 

6. $105 + $36 =$96 + $45 



ADDITION TABLE. 



I and 


1 
2 


and 


1 
; 2 


and 


4 


and 


5 


and 


I are 2 


I 


are 3 


, I 


are 4 


I 


arc 5 


I 


are 6 


2 " 3 


2 


" 4 


' 2 

1 


" 5 


! 2 


« 6 


2 


" 7 


3 " 4 


3 


" 5 


! 3 


" 6 


3 


" 7 


3 


" 8 


4 " 5 


4 


" 6 


i 4 


" 7 


. 4 


« 8 


4 


" 9 


5 " 6 


5 


" 7 


5 


" 8 


! 5 


" 9 


5 


" 10 


6 " 7 


6 


^^ 8 


6 


" 9 


6 


" 10 


6 


" II 


7 " . 8 


7 


« 9 


7 


« 10 


7 


« II 


7 


« 12 


8 " 9 


8 


" 10 


8 


" II 


8 


'' 12 


8 


" 13 


9 " 10 


9 


" II 


9 


" 12 


9 


" 13 


9 


« 14 


10 '^ II 


10 


" 12 


10 


" 13 


10 


- 14 


10 


" 15 


6 and 


7 


and 


8 and 


9 


and 1 


10 and 


I are 7 


I 


are 8 


I 


are 9 


I 


ai^ 10 


I 


are ii 


2 ** 8 


2 


" 9 


2 


« 10 


2 


- 11; 


2 


« 12 


3 " 9 


3 


*^ 10 


3 


" II 


3 


" 12' 


3 


" 13 


4 " 10 


4 


" II 


4 


" 12 


4 


" 13 


4 


« 14 


5 " II 


5 


" 12 


5 


" 13 


5 


" 14; 


5 


" IS 


6 " 12 


6 


" 13 


6 


" 14 


6 


" 15 


6 


" 16 


7 " 13 


7 


" 14 


7 


" 15 


7 


'' 16 


7 


" 17 


8 " 14 


8 


" 15 


8 


" 16 


8 


" 17 


8 


« 18 


9 " 15 


9 


« 16 


9 


" 17 


9 


" 18 


9 


« 19 


10 " 16 


10 


" 17 


10 


" 18 


10 


" 19 


10 


« 20 



E;^ More mistakes are made in adding than in any other arith- 
metical operation. The fiist five digits are easily combined; tho 
resnlts of adding 9, being i less than if 10 were added, are also easy. 
The others, 6, 7, 8, are more diflficult, and therefore should receive 
tpedal attention. 

27. What is the elgn of dollars ? 



Ill 



28. To find the Amount at two or more numbers, when 
the Sum of saoh column is Leas than iO, 

Ex. I. A man owns 3 farms; one contaiua 133 acres, 
another 51 acn;s, and the otiiw 312 acri^a: how many 
acri^a liaa he ? 

AsitTsis. — Let llio niunbere bo set Joivn 6S In 
tbe mai'gln. Bagiuning at tlio light, we iiroo(«i><l 
tlins; 3 unita and 1 nnit nro 3 units, and 3 aro 6 
nnila ; tbQ sum lieing less tliaii ten units, we eet it 
under tlio cduiau or unif«. liecauso H is anils. Nusli. ^^3 

I ten and s t*na are 6 tens, and 3 aro 8 tens; llie 51 

Bum being less tlion lo tene, we set it under tbe 112 

column of tons, btwause il is IcM. Finally, 3 liun- 

dreds and a liundnxls ore 5 hundreds; the sura ji»a. 586 
b^ng iesa [Lan 10 hiiudrede. we set it under tlie 

IJiuuu of Lundraild, for the same reason, Tltcnifore, Iil> lias ;86 
ges. All similar examples arc solved in liki; niannor, 
tiBy inspecting the preceding dlustration, the learner 
ul discover tho Ibllowing priaciplo : 
ItTMi&i of the same order are added together, and the 
\bi u placed under the column added. (Art. 9.} 
HoTBB. — I. Tho *onM ordert aro ptced undu-r each other for the 
fnke or coiitenienee and rapidity in lulding. 

2. We add the tome orders together, unite to units, tens to tens, 



etc, because different orders 


cipreea vu 


M of differtnt tviiittw. and 


therefore canaot 


be added to 


each other 


Tims, 5 units and $ tens 


dk^ber make I 


nnila nor t 


tetis, sny 


more than 


S cents and s 


ffimes will msk 


10 cents Of I 


dimes. 






*■ 3. Wo add the columns «';i 


iraU/lf. becoiiHO it is easier to add one 


Brfw at It time than Beversl. 








4. The sum of each column 


e set under 


tho column 


addt.4l, bvcaoro 


being less than 


10, it is the «3 


me order as 


tluit colum 




■ (^■) 


(3.) 


(4-) 


(S-) 


(«■) 


L 3103 


3024 


1211 


2102 


21032 


■ 4022 


1230 


2002 


1^53 


52010 


■ 1674 


4603 


5^40 


4604 


24603 


■ 7. What ia 


the Slim af 1*2321 fSi 


23 + ^324 


? 



« 
r 






■re "om ';r ihy jiumn ■• • ). -r -^ore. 



; w>t 



:— i.L :'3-L-; - 



■i!-i*:: .:..::_■ .' ■• • . . -.in .-• .'.: i-imn 

*■» in 



>.j. r »i .■ ::u:ii:i .. .i.i.-.i. . -■- . -v^ .■: " u -l- .■:?iLr _. ^-l 
.'Mv ..iiU'ii : , . Uts =".'Jii.»."? - M>. .-1'.: _ -•.:"»-• " " L:^. u.^a 



-::;: .in : .■ ^-'.r;' ■i.:i-'- ■ ■.■ ■•■.■•■ii . tv...L'u. an '..la ' le 

■'•'■ 1 -iji-u* ..uvioi. -i : .^a'-ir^"!?; ; ' I'jiibiuia -.Jiu . -Lun- 

" •» rMWi'P ■; 'J..'-. ..il -.iumir ^'Au;:' ■ •* ui*" '^ -iLvi^ .a. Ucb 

ii!iniii»r 

7 J* I / V ■ 7*,/ 1/ ;• ' fihur i.c ri\::i\ ■'i . .' V.' '/ r** :u 

'iff tft .■:' '. I !i ,} .}, 
S'-sv.\,i — • V. <4^x 'lie iiiira '.y.— \iv,.cr iixr •'■ izn'.i .uue«i. jmi. 

-» 'T'.. »/».r;n -I VI ill! »T. -in* ■•■.//i.- ., /;,/". r. -nier o iirr'' ::t c«* j» 

rnn h ■ j^^'Mo'l 

CO 1 1 n n r r , i s ^ m I U ■' 1 ^-^/r r ?y //> ^ r i ■. -• trrn a. Tlitr r r : Or. 5<? ; e "v .* •*•/- 
/;>// ////' /r/;w, it will U- oFifv-rvfrr], ia Mmplj rakiiiz a Jtr-iiia 
tUMiiiuM* (if iinifs Frorn ft A>?/;«r order, and adt-lini; zh-^ir 
cr-ttnl \\\ Dip tioxi /fif/hfr : thfrcfore, it can neither increiiu^ 



ADIII 

Kort— We cany for ten ioeWad of »eceu. niiui. tl&ftn. eW, 
Ucsuse in the Arabic notation tha in^rs increase by the koU of 
hn, If ihey increased \iy the scale of eight, twelve, etc.. wc gho uld 
fanj for that niunber. (Art. 13,) 



^'■) 


(3-) 


(4.) 


<5.) 


(6.) 


SW9 


6898 


75SS 


8456 


97504 


3792 


3365 


37-lS 


5078 


38780 


435S 


79S7 


S667 


6904 


75979 



3L The preceding piiiiciplea may l>e summed up J 
th« foUowing 

GENERAL RULE. 

L Place the numbers one under another, units under 
unils, etc. ; and beginning at the right, add each column 



H. If the sum of a column does not exceed nine, 
it under the column added. 

If the sum exceeds nixe, write tlte uniti figure m 
the column, and add the tens to tlie next higher order. 

Finally, set down the whole sum of the last column. 

NoTHB, — t. Ah Boon as the pupil nnUeretands tlie prinr-tple 
idding, he ehoold learn Ui aAbrecitite the proceaa by limplj/ pro- 
Jimnaiiff tlie suoceaeive reeultB, bb he points lo eacli figuru added. 
Thuf, instead of ea.yin|; 7 nnita and rj units are 16 unite, und B are 
"' it«, and 7 are 31 nniia, ho should say, nine, lixleeit, tteeiitg-four, 
trtS-one, etc. 
BAgaJD, if two or more numbers together make 10, aa 6 and 4. 
' 2, 3, and 5, etc., it ia isborler, and therefore better, to add 



bGfldd«a? The neit Blcp ! If I 

Ho TOD do wlCblir If U eicwd 

■ — ■ •■ -ta under anils, 1 

iKdd different orders logether] 

lunlUor 7teaeT WbontbeBu 

thecolomnT 19. AW*. If lint 

figure nuder Ihe colunin added 

ya. Wlut ia menut bj canylng Uia tsi 

" Why carrj tor 10 Initood of B, 







t Wbjad. 


the 


d csiry the 
Wliydoe 


"Z 



26 ADDITIOB. 

3. Accountants Bometimes set the figare carried under tlie i\ff3o\ 
hand figare in a line below the answer. In this way the sum ^i^f 
each column is preserved, and any part of the work can be review^?^ 
if desired ; or if interrupted, can be resumed at pleasure. 

32. FiEiOOV.^ Begin at the top and add each colutr^^ 
downward. If the two results a^ree, tlie work is right. 

NoTB. — This proof depends upon the supposition that revern^^^ 
the order of the figures, will detect any error that may have occair"^^ 
in the operation. 

EXAMPLES. 

I. Find the sum of 864, 741, 375, 284, and 542, arad 
prove the operation. 



(^•) 


(3.) 


(4.) 


(5.) 


(6.) 


DoIIare. 


Fomide. 


TardB. 


Bods. 


Feet. 


263 


4780 


2896 


23721 


845235 


425 


7642 


8342 


70253 


476234 


846 


5036 


257 


4621 


6897 


407 


7827 


3261 


342 


723468 



7. What is the sum of 675 acre8+842 acre8 + 904 acres 
+ 39 acres? 

8. What is the sum of 8423 + 286+7932 + 28 + 6790 ? 

9. What is the sum of 82431+376 + 19 + 62328+4521 

+ 35787? 
10. What is the sum of 63428 + 78 + 4236 + 628 + 93 + 

8413? 

(II.) (12.) (13.) (14.) (15.) 

2685 89243 72094 825276 9031253 

6543 8284 96308 704394 432567 

8479 34567 763 37783 65414 

6503 865 4292 1697 9236 

1762 3952 23648 349435 843 
7395 42678 75965 697678 68 

i6. If a man pays $2358 for his farm, $1950 for stocky 

and $360 for tools, how much does he pay for all ? 

■ ■ I — — — 

32. How prore addition ? IfcU. Upon what is thie proof N»ed ? 




ij. A merchant bought 371 yards of rilk, 187 } 
oilico, 643 jarda of muslin, and 75 Tiu'dB of b 
iinif many yards did he buy in uU ? 

iS. Required the aum of I2404 + $ioo + $i965+ti863, 

>9. 1!«quired the sum of 968 pounds + 81 pounds + 7 
pnunds -(- 639 pounds. 

JO. Required the eum of 1565 gal8. + 87o giU&^ 
gala.+ i6o galH. + 42 gals. 

ii. Add !368, 1764, 942, 87, 6, and 5171. 

JJ. Add aSt, 6240, 37, 9, 1923, lOT, and 45. 

3]. Add 888, 9061, 75. 300, 99, 6, and 243. 

t^ i43 + 765 + 98o + 759+ii7=how many? 

-)■ 9423 + 100 + 1600+ 119 +4oo4=how many? 

2(1. 81 263 + 163 19 + 805 + 1500 + 93 = how many? 

27. 236517 +460075 + 235300 + 275161 = how manyf 

28. A Barings bank loaned to one customer ^1560, to 
tontlier $1973, to a third $2500, and to a fourth ^3160: 
iow mneh did it loan to all? 

29. A yonng fiirmer raised 763 bushelH of wheat the 
firat year, 849 bushels the second, 101 1 bushels the third, 
■nd 1375 bushels the fourth: bow many bushels did he 
wise in 4 years ? 

30. A man bequeathed the Soldiers' Home $8545 ; the 
Blind Asylum $7538; the Deaf and Dumb Asylum 
$i$28o; the Orphan Asylum $19260; and to his wife tho 
iemninder, which waa $65978. What was the value of 
bifl estate ? 

. A merchant owns a store valncd at I17265, his 
[oods on hand cost him 819230, and he has $1563 in 
lank: how much is lie worth ? 

. What is the sum of thirteen hundred and aixty- 
i, eighty-suven, one thousand and ninety-four, and 
liree hundred ? 

33. What is the sum of three thousand two hundred 
Iknd forty, fifteen hundred and sixty, and idne thonsnTid ? 



M ADDITION. 

34* Add niiiuiy thousand three hundred and two, aixty- 
II VM thoumind and thirty, forty-four hundred and twentj- 
thnwi. 

.15' Add eight liundnxl thousand and eight hundred, 
lorly IhoiiHiiiid uml forty, Beven thousand and seven, nine 
htindnut mid iiiii(\ 

,i6, Add joooo, ^^oi, 55000, 2030, 67, and 95000. 

17. Aild <»i)iM)t 1 00 1 00, 39, mill, 763002, and 317. 

,iH. Add Hi, i;u7, 311, 085, 9235, 7, and 259. 

,\ij. Add .|Hg,s. 3.SJ. ^>«. 7. 9S» 645, ai^d 3867. 

4'i, Add Op, 17, I, 45, 9268, 196, and 3562. 

41. Add 77777, 33333. 88888, 22222, and iiiii. 

4^. Add J3O.S7H, 145, 687256, and 404505. 

4.i' Add J3J46, 8400461, 5017, 8264, and 39. 

4-1. Add 317, 4 1. 9, 4500, 219, 3001, 17036, and 45. 

4.*). Add luuoooou, luooooo^ 1 00000, loooo, 1000, 100^ 
mid 10, 

46, Add 4 4nor)f)oo, 4 4000, 202000, 2200, and 220. 

47' li' »*• .y'liipr man luyn u[) 1^365 in i year, how much 
will Iht lay u|) in 4 ynivH]f 

48, 111 wliiit yiMir will a man who was born in 1850, be 75 
yitHTrt old ? 

4g. A miiii dnponilH 'Ii'f365 in a bank per day for 6 days 
in hu<(^iiti»iion : what amonnt did ho dcposH during the 
Wi'i'k ? 

50. A plant«<r rainod 1739 ponnds of cotton on one 
Wfclioii of liin I'Hialc, 703 ponndn on another, 2015 pounds 
oil anotlHir, and 2530 poundn on another: how many 
pouudM did lu) ramo in all ? 

51. A rruin wan 29 years old when his eldest son was 
Wn; that gon diet! a^ed 47, and the father died 17 years 
IftUtr: how old was the man at his death? 

52. A speculaUjr bought 3 city lots for $21213, and sold 
no m U) gain $375 on each lot: for what sum did he sell 
them ? 



53. -A'a income-tax for 1865 was $4369, B's $3978; Ca 
was $135 more than A'a and B's together, and D'a was 
equal to all the others: what was D'a tax? What the 
tax of all ? 

54. How many strokes does a clock strike in 24 honrs? 

55. A raised 3245 bushels of com, and B raised 723 
bushels more than A: how many bnahels did both raise ? 

56. In a leap year 7 months liave 31 days each, 4 months 
30 days each, and i month has 29 days : liow many days 
constitate a leap year? 

57. The entire property of a bankrupt is 82648, which 
18 only half of what he owes: liow niueli does he owe ? 

58. What nmnl>er ia 19256 more tlian 3ia73? 

59. A has 86o acres of land, B 117 acres more than A, 
, and C as many as both : how many acres hare all ? 



DRILL COLUMNS. 



(60.) 


(61.) 


(62.) 


(63-) 


(64.) 


Cs-) 


1)^,^ 


DdIk- eCB. 


Dole. cte. 


DoIb. CIS. 


DOls. CM. 


Dol».cM. 


14 6s 


=5 76 


37 38 


24 91 


34 45 


49 68 


.43 


3= 37 


3 ^5 


42 73 


32 6. 


26 52 


461 


54 61 


46 7= 


9 61 


64 ,2 


38 43 


,,a 


16 45 


=8 4, 


32 44 


70 33 


27 59 


3 «4 


'7 38 


7 5" 


5. 62 


24 54 


12 38 


6 03 


34 9= 


6304 


928 


32 ■17 


45 63 


9 41 


76 41 


16 28 


70 36 


48 32 


5° 71 


' 34 


47 69 


7 39 


84 52 


25 6, 


26 83 


M 3= 


31 04 


8j 01 


19 24 


13 09 


34 26 


15 73 


83 26 


7 63 


32 4' 


58 3« 


72 6, 


fe64 


27 13 


24 07 


42 35 


24 63 


23 45 


45 76 


74 52 


52 34 


56 7! 


72 56 


67 80 



1^ The ability to add witU rapidity and eorrectntsa la oon- 
ftaeedly a muat valuable attoinmeDt ; yet it ia notorious that few 
pvpilB ever acfjnire it in scliool. Tlici eauflo ia the negkct of the 
TftUe, and the loant of drilling. PraalUi U the price of OiUl. 
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ADDITION 


• 




^ 


(66.) 


(67.) 


{6S.) 


(69.) 


(70.) 


Doiii. cU. 


Dolfl. cto. 


Dole. 


cts. 


Dote. ( 


eU. 


Dols. eta. 


25 63 


346 25 


273 


42 


3424 


27 


4386 48 


46 74 


405 31 


534 97 


6213 


39 


3275 26 


S2 31 


830 62 


286 


31 


5382 


13 


5327 64 


60 46 


642 43 


347 


34 


4561 


63 


4613 04 


75 38 


761 3S 


721 


35 


8324 


29 


1729 56 


22 76 


482 71 


635 


26 


5276 


34 


3537 63 


64 28 


395 <^S 


453 


94 


6594 


32 


8274 31 


37 31 


762 34 


587 63 


1723 


45 


5026 73 


25 16 


250 25 


658 


92 


2674 56 


1586 37 


32 10 


874 50 


894 


28 


3295 


31 


2345 67 


75 S7 


328 25 


946 


25 


4463 


79 


4326 43 


62 75 


432 12 


973 


22 


5324 


28 


5437 26 


48 12 


519 75 


564 


33 


6543 


20 


6325 41 


23 15 


438 29 


283 


12 


7035 


28 


7396 27 


18 II 


533 25 


597 


31 


8546 


37 


8325 34 


SO 25 


453 62 


296 


54 


9634 


25 


9274 52 


78 26 


374 52 


458 


73 


8346 


52 


3465 23 


39 44 


250 37 


605 


42 


6275 


35 


4289 67 


72 51 


862 75 


486 


54 


4235 


34 


5365 72 


33 41 


953 25 


193 


12 


3271 


05 


6582 39 


S« 75 


846 62 


586 


32 


6137 


94 


1205 32 


29 31 


553 12 


lOI 


53 


6283 


59 


4396 84 


54 62 


228 51 


253 


72 


4346 


32 


5724 33 


27 31 


312 52 


154 


53 


7294 


58 


1065 43 


29 50 


455 ^3 


276 


32 


6275 


63 


4953 27 


68 71 


729 31 


586 


34 


3284 


32 


2586 54 


97 53 


426 76 


235 


20 


1635 


34 


4234 62 


«2 43 


623 25 


463 


52 


2586 89 


1736 44 


64 25 


321 35 


958 76 


7434 


26 


5398 29 


18 12 


238 17 


386 


29 


5869 


73 


1234 56 


19 50 


125 51 


315 


46 


3276 


42 


7891 OI 


62 25 


43<> 25 


434 57 


1635 38 


1234 16 


64 37 


536 63 


372 


46 


5913 


84 


6843 75 


53 63 


257 47 


657 


32 


6284 


35 


7616 24 



SUBTKACTION. 

33. Subtraction is taking one numlM?r from another. 
The Huhti-ahend is tho number to bo Bubtracted. 

ITLo Minuend is the number from which tlie buIv 
Ktiou is made. 
jSlie_Di;ferenceor^««ai?(de»* lathe number found 
^ eubtraction. Tliue, when It ia eaid, 5 tukon from 11 
Ivea 7, II ia tho minuend; g the subtrahend; imd 7 tho 
0brence or remainder. 
Notes.— I. Tbe t«nn subtraethii, Is from the Latin tabtraho, lo 
(Iravijyoin under, or (uAb aiBuy. 

Tho tonn tj/btrahend, &om the Bame root, BlgnlOoa that inhieh i* to 
te anbtractcd. 

Ilt'iivciul, from tlio Ijitm miiiun, to diminiih, signlQea that iit/iiiA 
fo tie diminiBlied ; tlio teimimttion tid in eacli cbbc buvmg thL> funw 
J.S.. 
3. SulitnLction is tlio oppofiCe of Addition. Ooe unites, tlio oihor 
parnlca numbeJH. 

3 Wlipji botli nuinbcra aro the «a)i)« ritnomtnatfon, Iho opoMtloD 
is caUeil Simj)^^ Subtractiaa, 

34. The Sign of Subtraction is a short lioritonfal 
line called minus ( — ), placed l)efore the number to be 
snbtractetL Thus, 6—4 mcana that 4 is to bo taken from 
6, and is read, " 6 minus 4." 

Note, — The term rainii, Latin, eigniGes kit, or dinUitUfted by. 
Eead tbe following expressions: 

I. ai- 3=2+ 3 + '3- 2- 3i-'o= 6+ 4+"- 
3. 45-15=8 + 12 + 10. 4- 100-30=55 + 10-1- 5. 



f Snhtnlhmid I Mlnnendf DKTcreiltB 
rben Ihe No*, ore Ihs XBini! donomliiatlan. 
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SUBTRACTION TABLE. 



I 


from 




2 


from 


3 from 


I leaves 


O 


2 leaves o 


3 leaves o 


2 


(i 


I 


3 


" I 


4 " I 


3 


a 


2 


4 


« 2 


S " 2 


4 


u 


3 


5 


" 3 


6 " 3 


5 


u 


4 


6 


" 4 


7 " 4 


6 


u 


5 


7 


" 5 


8 « 5 


7 


u 


6 


8 


" 6 


9 « 6 


8 


a 


7 


9 


" 7 


10 « 7 


9 


(C 


8 


lO 


" 8 


II « 8 


lO 


a 


9 


II 


" 9 


12 « 9 


II 


(( 


lO 


12 


" lO 


13 " 10 



4 from 
4 loaves o 



5 
6 

7 
8 

9 
10 

II 

12 

13 

14 



u 

it 
a 



5 from 
5 leaves o 



I 
2 

3 
4 

5' 

6 

I 

7| 
81 

9: 

10! 



6 

7 
8 

9 
10 

II 

12 

13 
14 
15 



u 
ii 
u 

iC 



I 

2 

3 
4 

5 
6 

7 
8 

9 
10 



6 from 
6 leaves o 



7 
8 

9 
10 

II 

12 

13 
14 

15 
16 



u 
it 

iC 

it 
it 
tt 
tc 

tt 

tt 



I 

2 
3 

4 

5 
6 

7 
8 

9 

10 



7 from 
7 leaves o 
I 



8 

9 
10 

II 

12 

13 
14 

15 
16 

17 



tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 



2 

3 

4 

5 
6 

7 
•8 

9 

10 



8 from 
8 leaves o 



9 

10 

II 

12 

13 

14 

15 
16 

17 
18 



tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 
tt 



I 

2 

3 

4 

5 
6 

7 
8 

9 
10 



9 fix)m 

9 leaves o 

it 



10 
II 
12 

13 

14 

15 
16 

17 
18 

19 



it 

it 

it 

it 

it 

a 

if 

tt 

it 



I 

2 

3 

4 

5 
6 

7 
8 

9 
10 



10 fix)Ill 

10 leaves o 



II 
12 

13 
14 

15 
16 

17 
18 

19 

20 



it 

it 

it. 

it 

it 

it 

it 

it 

a 

it 



I 
2 

3 

4 

5 
6 

7 
8 

9 

10 



2;^" It will aid the pupil in learning the Subtraction Table to 
observe that it is the reverse of Addition. Tlius, he has learned 
that 3 and 2 are 5. Reversing this, he will see that 2 from 5 leaves 
3, etc. Exercises combining the two tables will be found useful, as a 
review. 

CASE I. 

35. To find the l>i#erencfl, when each figure of the Subtra- 
hend is less than the corresponding figure of the Minuend. 

Ux, I. From 568 dollars, take 365 dollars. 

Analysis — Let the numbers be set down, the less 

under the greater, as in the margin. Beginning at 

the right hand, we proceed thus : 5 units from 8 units 

leave 3 units; set the 3 in units* place under the 

sabtracted, because it is units. Next, 6 tens 

tens leave o tens. Set the o in tens* place 



OPERATION. 

$568 Min. 
365 Subt 



$203 Kem. 
le figure subtracted, because there are no tens. Finally, 3 
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bundreds &T)ni S hundreds leave a hnndredB. Set the a in huudnds' 
plaso. beeituae it it htindrsda. Tlio remuindcr is $203. All eimiliir 
examplBa ore solved in hko manucr. 

By inspecting this illuatratiou, the learner will iliscovei 
the following principle : 

Units of the same order are suUracUd one froii\ 
another, and the reinainder is placed under the figure sub- 
tracted. (Arts. 9, 28.) 

Notes.— I. The less number is placed vndtr tlie greater, with 
units uuder units, etc., for the sake of amtenicacs and rupidUs 
In subtracting. 

3. Cnita of the mijne order are tubtraeied fTam each other, /or 
the same reason that tiiey are aAded to each other. {Art. 38, n.) 

3, We subtract the figures of the suhtrahcod separately, l>ecauBe it 
is easier to tnibtract one fi^^ure at a titn? than several. 

4. The remainder is set uiidcr i/ie pjure mMructcd, beiMiuBe it is 
~ « tame </rdtr as that Bguro. 



M 


(.1.) 


(4.) 


(5.) 


(«■) 


64S 


,j6 


S652 


7230 


9621 


415 


SI' 


3440 


4120 


85,0 


(7-) 


(8.) 


(9) 


(.0.) 


(I,.) 


5304 


6546 


7S51 


8462 


9991 


IIOI 


3214 


5220 


4130 


8880 



(12.) (13.) (14.) (IS.) 

From I6948 4315 ft. $5346 9657 yds. 

Take $3416 3212 ft. $3106 5021 yds. 

{t6.) (.7.) (18.) (19.) 

From 645921 8256072 72567803 965235804 
TOe 435010 6135052 4ZI03201 604132402 

10. Wh&t is the difference between 3275 and 2132 ? 

11. What ia the difference betivecn 5384 and 3264? 

i». A father gave his 600*5750 and hia d!LUghter*42SO' 
F mocb more did he give hia son than hia daai^hterf 



■The ^,.^ .; . 



<' 



#>^^ 



j«, . 



*• 



r.t -. 



B^ ^ 
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34 SUBTBACTION. 

CASE II. 

36. To find the Difference, when a figure in the Subtra« 
hend is ffretiter than the corresponding figure of the Minuend, 

Ly. I. What is the difference between 8074 and 4869 ? 

iBt Analybih. — Lot tho numbers be set down as in iBtxxTROD. 
tiie margin. Ik'ginnln^r at tho right, wo proceed 8074 Min. 
thus: 9 uiiits cannot be tukcn from 4 units; we aS6q Sub 
therefore take i ten from the 7 tens in the npper 



number, and add it to 4 units, making 14. Sab- '^20^ Benu 
tracting 9 units from 14 units leaves 5 units, which 
wo [>laco und(T tlie figure subtracted. Since we have taken i ten 
fn>m 7 tons, there are but 6 tens left, and 6 tens from 6 tens leaves 

tenp. Next, 8 hundreds cannot be taken from o hundreds; hence, 
we take i tliousand from the 8 thousand, and adding it to the o, 
we liavo 10 hundreds. Taking 8 hundreds from 10 hundreds leaves 
3 hundreds. Finally, 4 thousand from 7 thousand (8 — i) leave 3 
tliouKund. Tho remainder is 3205. 

2d Analysis. — Adding 10 to 4, tho upper figure, ad mktbod. 
niakcH 14, and 9 from 14 leaves 5. Now, to balance 8074 Mhi. 
th(j t(;n added to tho upper figure, we add i to 4860 Sub. 
tlio next higher onler in tho lower number. Adding 

1 to makes 7, nnd 7 from 7 leaves o. Next, since ^20'; Bern 
we cannot take 8 from o, we add 10 to the o, and 8 

Uitm 10 leuvoH 2. Finally, adding i to 4 makes 5, and 5 from 8 
leav(;H 3. The remainder is 3205, the same as before. 

NoTK. — The chief difference between the two methods is this : In 
tli(5 firHt, w(j subtract i from the next figure in the upper number ; in 
tli(j Hecond, we add 1 to tho next figure in tho lotcer number. Tho 
former is iH;rhai>8 the more i)hilosophical ; but the latter is more 
convenient, and therefore generally practiced. 

By inspecting this illustration, it will be seen, 

If a figure in the lower number is larger than that above 
it, we add 10 to the upper figure, then subtract, and add i 
to the next figure in the lower number. 

Rem —Instead of adding 10 to the upper figure, many prefer to 
take the lower figure directly from 10, and to the remainder add the 
upper figure. Thus, 9 from 10 leaves i, and 4 make 5, etc. 

37. Adding 10 to the upper figure is called borrowing ; 
and adding i to the next '^ -o. in the lower numcicr 

pays it 
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NoTEH. — I. The Brat metUod g( borrowing depends upoii the obvi- 
■ple Uiat the value of a number is not altered by tran^OT' 
ring a. unit from a. higher order to the next Unoer. 

3. The reaeoa that the second method of horroaiiig does not afluct 
the diflerencn betireen the two nombeiB, is becauue the^ a/re equally 
ineretistd i and when two nuzuhcca are oquailj increaaed, their dil- 
feronco is not altered. 

3. The roasor for borrowing lo, instead of 5, 8, iz, or anj other 
number, is because ten. of a Imecr order are equal lo one of the neit 
Aiffher. If nambers increased by the scale of ;, we ehould iidd 5 to 
the upper fifpire ; if by the scale of 8, we Hhould add 8, etc (drt. 9,) 

4. We begin to Rublract at the right, because whea wc harrow we 
■mst pay before eubtriictiiig the neat figure. 

(2-) (3.) (4.) (5-) (6.) 

From 784 842 6704 8042 9147 

Take 438 695 3598 5439 8638 

38. The preceding principles may be summed up in the 
fuUowing 

GENERAL RULE. 
L Place iJw Uss mtmher under tlie greater, units under 
^nits, etc. 

[ II. Begin at the right, and subtract each figure in the 
uer number from tlie one above it, setting the remainder 
r tlie figure subtracted. (Art. 35.) 
' III, if a figure in the hieer number is larger than the 
one above it, add lo to the upper figure ; then subtract, and 
add I to the next figure in the lower number. (Art, 36.) 

39. Peoof. — Add the remainder to tfie subtrahend j if 
~B sum is equal to tJte miimend, tlie work is right. 

TO wrltB numbera tot suhtractlonf How procoed when s flgnre in Iha 
mJiEr is greatar tban Iba one above it? 35. Sole. Whywrilo the leea 
imlar the greatar. elc-f Why BaDIracC Uio flsnree eepamtelj! Why 
anulndcr nndor the flgnre PoblractBd ( 37. What is meant bjborrow- 
lut is meSDl by paying nr carrylnef JVMt. Upon what prlndpla dom 
MfltliDa of borrowing dBpeadf Whydnca not tbe BacoBd method of 
e MTeet the dinsrenco between the two oomherBl Why borrow 10 
if ;,S. II. ote.I Wliy bejHn to Bubrrart at ibe risU handt i* How 
Nolt. Upon wbal doee IUe proof depend ? 
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Notes. — i. This proof depends apon the Axiom, that the whoU it 
equal to the sum ofaUiU parU, 

2. As soon as the class understand the role, thej should learn to 
omit all words but the results. ' Thus, *n Ex. 2, instead of saying 9 
from 4 you can't, 9 from 14 leaves 5, etc., 9b,y five, naught, three, etc 

EXAMPLES. 

I. Find the difference between 84065 and 30428. 



From 
Tako 



(2-) 
824 rods, 

519 rods. 



(3-) 

4523 poundfl, 
4456 poondti. 



(4.) 

6841 yearB, 
3062 yoan. 



(5.) 

7350 ac^e^ 
5631 acre& 



(6.) 

From 23941 
Tako 12367 



(10.) 

From 638024 
Tako 403015 



(7.) 
46083 

23724 

(II.) 
7423614 
2414605 



(8.) 
52300 
25121 

(12.) 
8605 240 
3062431 



(9.) 
483672 

216030 

(13.) 

9042849 
6304120 



14. From 85269 pounds, take 33280 pounds. 

15. From 412685 tons, take 103068 tons. 

16. From 840005 acres, take 630651 acres. 

17. What is the difference between 95301 and 60358? 

18. What is the difference between 1675236 and 439243 ? 

19. Subtract 2036573 from 5670378. 

20. Subtract 35000384 from 68230460. 

21. Subtract 250600325 from 600230021. 

22. A man bought a house and lot for $36250, and 
paid $17260 down : how much does he still ow^e? 

23. A mim bought a farm for $19200, and sold it for 
$17285 : what was his loss? 

24. A merchant bought a cargo of tea for $1265235, and 
sold it for $1680261 ! what was his gain ? 

25. A's income is $645275, and B's $845280: what id 
the difference in their ineomes ? 
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26. A bankrupt's assets are $56925 7, and his debts 
♦S49236: how much will his creditors- lose ? 

27. Subtract 9999999 from iiiiiiio. 

28. Subtract 666666666 from 7000000000. 

29. Subtract 8888888888 from loooooooooo. 
1 30- Take 200350043010 from 490103060756. 

31- Take 53100060573604 from 80130645002 120. 

32. Take 675000000364906 ftt)m 901 638000241036. 

^3' From two millions and five, take ten thousand* 

34* From one million, take forty-five hundred. 

35" From sixty-five thousand and sixty-five, take five 
hundred and one. 

36. Prom one billion and one thousand, take one million. 

37- Our national independence was declared in 1776: 
how many years since? 

3^- Our forefathers landed at Plymouth in 1620: how 
^^^y years since ? 

39- A father having 3265 acres of land, gave his son 
1030 a<}res : how many acres has he left ? 

40. The Earth is 95300000* miles from the sun, and 
Venus 68770000 miles: required the difference. 

41. Washington died in 1799, at the age of 67 years: in 
^tat year was he bom ? 

42. Dr. Franklin was born in 1706, and died in 1790: 
at what age did he die ? 

43- Sir Isaac Newton died in 1727, at the age of 85 
years: in what year was he bom ? 

44. Jupiter is 496000000 miles from the sun, and 
Saturn 909000000 miles : what is the difference ? 

45. In 1865, the sales of A. T. Stewart & Co., by official 
returns, were $39391688; those of H. B. Claflin & Co., 
^42506715 : what was the difference in their sales? 

46. The population of the United States in i860 was 
31445080; in 1850 it was 23191876: what was the increase? 

* Kiddle's Aetronomy. 
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QUESTIONS FOR REVIEW. 

1. A man's gross income was $1565 a month for two 
successive months, and his outgoes for the same time 
I965 : what was his net profit? 

2. A man paid $2635 for his farm, and $758 for stock; 
he then sold them for $4500 : what was his gain ? 

3. A flour dealer has 3560 barrels of flour; after selling 
1380 barrels to one customer, and 985 to another, how 
many barrels will he have left ? 

4. If I deposit in bank $6530, and give three checks of 
$733 each, how much shall I have left ? 

5. What is the difference between 3658 + 256 + 4236 and 
2430 + 1249? 

6. "What is the difference between 6035+560 + 75 and 
5003 + 360 + 28? 

7. What is the difference between 891+306+5007 and 
40 + 601 + 1703 + 89? 

8. What is the difference between 900130 + 23040 and 
19004 + 100607 ? 

9. A man having $16250, gained $3245 by specula- 
tion, and spent $5203 in traveling: how much had he 
left? 

10. A farmer bought 3 horses, for which he gave $275, 
$320, and $418 respectively, and paid $50 down: how 
much does he still owe for them ? 

11. A young man received three legacies of $3263, 
$5490, and $7205 respectively; he lost I4795 niinus $1360 
by gambling : how much was he then worth ? 

12. What is the difference between 6286 + 850 and 
6286-850? 

13. What is the difference between 11325 — 2361 and 
8030—3500? 

14. What number added to 103256 will make 215378? 

15. What number added to 573020 will make 700700? 



I (6. What number subtracted from ^30375 will loiivu 
^1487? 

What number atiljtracted from 317:50 will loavo 
^300? 

. If the greater of two mituliora is 59253, und the 
Kff.Tenci' 13 21231, what is the loss nnniU'v!' 

ig. If the ibffi'rencc between two iiumbera is 1363, and 
tlio greater is 45261, wlaat is the less nnniler? 

Iw BO. The sum of two numbers is 63270, iiiul rnn- of tliiiiii 
■ 29385 : wbat is the other? 
Bai. What number increased by 2343 — 131. will Iiotonio 
1*65-291? 
r 32. What number increased by 3510 + 1060, will bcpomn 
^39-379? 
23. What number subtracted from 5009, will betjDiuo 
2340-1-471? 

24. Agreed to pay a carpenter J5i'io for building a 
house; ^3520 for the masonry, and $1950 for painting: 
how ranch shall I owehim iiftor jmying Ifiooo? 

25. If a man earna ^150 a mniith, und it costs bim $6,1 

I month to support his family, how much will lie 
oumnlate in 6 moutha ? 
a6. A's income-tax is $1165, B's is $163 leas tiiiin A's; 
d C'a is as much aa A a,ud B'a together, minus #365 : 
tat is C's tax F 
x^. A is worth $15230, B is worth 81260 leas than A ; 
d C ia worth aa much as botli, wanting $1760: what ia 
B worth, and what C ? 

2S, The sum of 4 numbers is 45260; the flrat is a 1000, 
the second 8200 leaa than the first, the ttiird 7013 leal 
than the second : what is the Tonrth ? 

29. A sailor boaatingly aaid; If I ooald save ta6^ 
more, I should have $1000: how much had he? 
JKo. The difference between A and B'a estates is ^1525 ; 
fwbo has the least, is worth $17250 : what is A worth f 



MULTIPLICATION. 

40. Multiplication is finding the amount of a 

numlKjr taken or added to itself, a given number of times. 

The Multiplicand is the number to be multiplied. 

The Multiplier is the number by which we mul- 
tiply. 

The Product is the number found by multiplicution. 
Thus, when it is said that 3 times 6 are 18, 6 is the mul* 
tiplieand, 3 the multipher, and 18 the product 

41. The multiplier shows Jww many times the malti- 
plicand is to be taken. Thus, 

Multii)lying by i is taking the multiplicand 0710$; 
Multiplying by 2 is taking the multiplicand twice ; and 
Multi])lying by a7iy whole number is taking the multi- 
plicand as 7nany times as there are units in the multiplier. 

Notes. — i. The term multiplication, from the Latin mtUtiplico, 
multus, many, and j^Hco, to fold, primarily signifies to increase by 
regular aceemons, 

2. Multiplicand, from the samo root, signifies thai which is to he mul- 
tiplied ; the termination nd, having the force of to be. (Art, 33, n.) 

42. The multiplier and multiplicand are also called 
Factors ; because they make or produce the product* 
Thus, 2 and 7 are the factors of 14. 

Notes. — i. The tenn. factor, is from the h&tmfacio, to produce, 
2. When the multiplicand contains only one denomination, the 
operation is called Simple Multiplication. 



40. What ip multiplication? What is the number multiplied called? The 
number to multiply by ? The result? When it is said, 3 times 4 are 12, which is 
the multiplicand? The multiplier? The product? 41. What does the mu]ti< 
plier show ? What is it to multiply by i ? By 2 ? 42. What else are the numbers 
to be multiplied tosrether called ? Why ? Note. Meaning: of the term factor f 
Whflt is the operation called when the multiplicand contains only one donomjt 
nation ? 43. The 9ign of multiplication. 



MULTIPLIC ATIOX. 
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43. The Sign of Multiplication is an oblique 
cross ( X ), placed between the factors. Thus, 7x5 means 
that 7 and 5 are to be multiplied together* and is read 
" 7 times 5," " 7 multipUed by 5,** or " 7 into 5." 

44. Numbers subject to the same operation are placed 
within a parenthesis ( ), or under a hne called a rinculnm 

( ). Thus (4 + 5) X 3, or 4 + 5 X 3, shows that the sum 

of 4 and s is to be multiplied by 3. 

MULTIPLICATION TABLE. 



2 times 


3 


times 


1 4 


times 


5 times 


6 


times 7 times \ 


lare 2 


lare 


^ 3 


' lare 4 


lare 


'' 5 


I are 6 i are 7 . 


2 " 4 


2 


u 


6 


' 2 


« 8 


2 « 


10 


2 


*• 12 2 " 14 


3 « 6 


3 
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9 


3 


« 12 


3 " 


15 


3 


" 18 3 « 21 


4 « 8 


4 
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12 
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« 16 


4 " 


20 


4 


« 24 4 « 28 


5 " 10 


5 


u 


15 


5 


" 20 


5 " 


25 


5 


"30 5 " 35 ' 


6 " 12 


6 


u 


18 


6 


« 24' 


6 « 


30 


6 


"36 6 " 42 


7 " 14 


7 


u 


21 


7 


« 28; 


7 " 


35 


7 


"42 7 " 49: 


8 " 16 


8 


a 


24 


8 


« 32 


8 " 


40 


8 


« 48 8 " 56. 
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9 


u 


27 


9 


" 36! 


9 " 


45 


9 


" 54 9 " 63; 


10 ** 20 


10 


u 


30 


10 


" 40! 


10 " 


50 


10 


" 60 10 " 7c 


II ** 22 : II 

1 


u 


33 


II 


" 44 


II ^ 


55 


II 


" 66 II " 77! 


12 " 24 i 1 2 


u 


36 


.12 


^ 48. 


12 " 


60 


12 


" 72 12 " 841 

' ^ 1 


8 times 




9 


tin 


les 


10 times : 


11 


times . 1 2 times j 


I are 8 




I 


are 


9 


I are 10 


I 


are 


II I are 12 


2 « 16 




2 
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18 


2 " 


20 


2 


u 


22 2 " 24 


3 •* 24 
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u 


27 


3 " 


30 


3 


u 


33 3 " 36! 


4 " 32 
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u 


36 


4 " 


40 


4 


u 


44: 4 *^ 48 


s '' 40 




5 


u 


45 


5 " 


50,' 


5 


cc 


55 5 " 60. 


6 " 48 




6 


u 


54 


6 « 


60 


6 


cc 


66 6 *^ 72 


7 ^ 56 
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u 


63 


7 " 


70', 


7 


u 


77' 7 " 841 


8 « 64 




8 


a 


72 


8 « 


80 


8 


u 


88; 8 " 96 


9 " 72 




9 


u 


81 


9 " 


90 


9 


u 


99 9 " 108 


10 '' 80 




[O 


u 


90 


10 « 


100 


10 


u 


no 1 10 " 120 


II " 88 


] 


[I 


cc 


99 


II « 


no 


II 


(C 


121 j II " 132 ! 


12 " 96 




[2 


« ] 


[08 


12 " 


120 

1 


12 


u 


132 i 12 " 144 



The pnpil will obeerve that the products by 5, terminate in 
5 and o, alternately. Thus. 5 times i are 5 ; 5 times 2 are 10. 



44 MULTIPLICATION. 

be the same order as the multiplying figure; for the 
product is the same, whichever factor is taken for the 
multiplier. (Art. 45.) 

(2-) (3-) (4.) (5.) 

Multiply 2563 13278 2648203 48033265 

By 4 5 6 7 

6. What will 8 carriages cost, at $750 apiece? 

7. What cost 9 village lots, at $1375 a lot? 

8. At $3500 apiece, what will 10 houses cost? 

9. At $865 a hundred, how much will 11 hundred* 
weight of opium come to ? 

10. K a steamship sail 358 miles per day, how far will 
she sail in 12 days? 

11. Multiply 86504 by 5. 12. Multiply 803127 by 7. 
13. Multiply 440210 by 6. 14, Multiply 920032 by 8. 
15. Multiply 603050 by 9. 16. Multiply 810305 by la 
17. Multiply 753825 by 11. 18. Multiply 954635 by 12. 

19. What cost 4236 barrels of apples, at $7 a barrel ? 

20. What cost 5167 melons, at 11 cents apiece? 

21. At 6 shillings apiece, what will 1595 arithmetics 
cost? 

22. At $12 a barrel, what will be the cost of 1350 bar- 
rels of flour ? 

23. What will 1735 boxes of soap cost, at $9 a box ? 

24. When peaches are 12 shillings a basket, what will 
2363 baskets cost ? 

25. If a man travels 8 miles an hour, how far will he 
travel in 3260 hours ? 

26. A builder sold 10 houses for $4560 apiece: how 
much did he receive for them all ? 

27. What will it cost to construct 11 miles of railroad, 
at $12250 per mile? 

28. What will be the expense of building 12 ferry-boatsi, 
at $23250 apiece ? 




$176 Mnltd. 
304 Hult 



35^ 
^35904 Am. 



CASE II. 
To tind the JProrluct of two numbers, when the 
Multiplier has two or more ftgurei. 
1. A manufacturer bought 204 bales of cotton, at I176 
bale: what did be pay for the cotton ? 
iSALTBis, — Write the nmnbere ae in the ma 
&n. Beginning at the right : 4 times 6 units at 
^4 units, or 3 tens and 4 units. Set the 4 in oniti 
I'lace. and carry the 2 to the neit product, 
times 7 teas are 28 tens and 3 ore 30 Ipns, or 
I^nndred and o tens. Set the o in tens' place an 
Hirry the 3 to the ne^tt product. 4 times i hiu 
are 4 hno. and 3 are 7 hnn. Set the 7 in hnudredH 
place. The product hy o tens is o; wo tliorafore omit it, AKoin, 
s hundred times 6 units are 13 hiui. units, equal to i thousand and 
3 hnndred. Set the 3 in hnndredH' place and carry the I to the 
product. 3 hundred times 7 tens are 14 huniiredsof tens. equal 
t4 thousand, and I are 15 tbuusaud. Sut the ; iu tbuusaoda' 
and carry the 1 to the next product, and so on. Adding 
resultH, the sum is the cost. 
lEHABK, — The results which arise from multiplying the multipli- 
cand by the separuto iigutea of the multiplier, ore called partiid pf"- 
diaeii ; because they are ■parts of the whole product. 

By mspecting this aoaljsia, the learnor will discovor, 
1. T&e multipliEand is muliiplied by each figure of the 
'.llipUer, beginning at the right, and lice rmult »et down 
lin Addition. 

The first figure of each partial product is placed 

fer the multiplying figure, and t/ie sum of the partial 

fa is the true a 



aext I 



HOTBB. — I. When there are eipheri between the significant 
a of the muitiplier, omit them, and multiply by the nest sig- 

E|. We multiply hy each figure of the multiplier separately, when it 
I, for the obvious reason, that il Is not eontenitnt to moltl- 
jf \if the whole of a lar(^ number at once. 
|, The first figure of each partial product is placed under tho 
it^>li/ing figure; because it ie the miin; tn-der as tliat figure. 
■4, The several partial proi^ucts arc added together, becauae t 
te produtt \b entia,\ t« the sum of all Us parti. 



*e xriTzyii-CATios. 



2p- r-i It 



4-' 


(5-) 


1:14s 


250^ 


52 


304 



51^ Tlr j-reieiiz-T jrizir'ijMi* smt be Eommed up in 

GENERAL EULE 

L /'>"? 7 A'? •/i'i'-.V-.Vr tftifr /i^ mvMpiieand, units 

IL <i'lffl r'.^ firfc.Vtj'.Vr «ktf h^i i*h4 f^Mrt^leginning at 
th*. r^^ihr, ffSr*'":f:'\ ft>r:i ^^7*.'Pf ^y ;?.* MvUif'iicand by ii, 
and *^J '/j'r-i rv nrii'i :?* »•# Aidiii^'h* 

IlL //^ i''*^ ff: ;;/>V»>r A J* /f.r* fr more jfyurt*, multiply 
the multiplicand l\i iccJi fi^?\rrt </ :hi mvUiplier separalelyf 
and ffet the /?r*f mur* of ioek farfial product under the 
rn w/// tJifingngu r^ 

FinaUy, the fum of the partial products will be the 
anjfwer required. 

Sf/TK, — The pupil should early leani to abbrermie the sevefal 
BUfj« in multiplTing as in Addition. (An. 31, n.) 

PROOF. 

52. By Multiplicarion. — Multiply the multiplier by the 
multiplicand; if this result agrees with tlie first, the work 

is right. 

SoTK. — This proof is based upon the principle that the resnlt 
will U; i}ni wune, whichever number ia taken as the multiplicand. 

53. By excess of 98. — Find the excess of gs in each factor 
Hfiparaldy ; then multiply these excesses togeiJiery and reject 
the i)H frtrm the result ; if this excess agrees with the excess 
of 9H in the answer, the work is right. 

5f . Ifow write numbera for maltiplication ? When the multiplier has but one 
flfftini, how prfMMMsd ? When It has two or more ? What is finally done with the 
pBrllttI prorlur.U T 4S. Nfftt. Why write the multiplier under the multiplicand, 
iiiiltN luifl'ff iinltM y Why ho.^n at the ri(?ht hand ? 50. What are partial prodncta f 
Notf. Wliy iiHiHlpIy by «ach fl^iro Hcparatoly ? WTiy Bet the first figure of each 
niwUir thiuinililplylnff flffuro? Why add the gevera! partial products together? 
Hi, flow pr(»vn multiplication by multiplication? Note. Upon what is thia proof 
hiiwMl r n.i. How prove it by oxceHii of v»? 
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NoTB.— This method of proof, if deemed advisable, may be omitted 
till review. It is placed here for convenience of reference. Thouprh 
depeDding on a peculiar property of numbers, it is easily applie<l, 
and is confessedly the most expediiitous method of proving multipU- 
cation yet devised. 

54. To find the Excess of 9s in a number. 

BegiDning at the left hand, add the figures together, and as soon 
as the sum is 9 or more, reject 9 and add the remainder to the next 
figure, and so on. 

Let it be required to find the excess of gs in 7548467. 

Adding 7 to 5, the sum is 12. Rejecting 9 from 12, leaves 3 ; and 
3 added to 4 are 7, and 8 are 15. Rejecting 9 from 15, leaves 6 ; and 
^ added to 4 are la Rejecting 9 from 10, leaves i ^ and i added to 
6 are 7, and 7 are 14. Rnally, rejecting 9 from 14 leaves 5, the 
excesB required. 

Notes.— I. It will be observed that the excess of 9s in any two 
dipts is always equal to the sum, or the excess in the sum, of those 
^t8.^Thus, in 15 the excess is 6, and 1 + 5=6; so in 51 it is 6, 
*^d 5 + 1=5. In 56 the sum is 11, the excess 2. 

2- The operation of finding the excess of 96 in a number is caUed 



EXAMPLES. 



I. What is the product of 746 multiplied by 475 ? 




3730 
5222 

2984 



Proqf by Sxcess of q8. 

Excess of 9s in multd. is 8 
" 9s in mult. " 7 

Now 8x7=56 

The excess of 9s in 56 is 2 
The excess of 9s in prod, is 2 
And 2 = 2 



354350 

Multiply 5645 
By 43 



(3.) 
18934 
65 



(4.) 
48367 

75 



ProqfbyMuU. 

475 
746 



2850 
1900 

3325 



^^25- 354350 

(5.) 
231456 
87 



54. How find the excesB of 96 7 



48 MULTIPLICATIOir. 

(6.) (7.) (8.) (9.) 

Maltiply I421673 2342678 4392460 5230648 
By 234 402 347 526 

10. Mult 640231 by 205. II. Mult 520608 by 675. 

12. Mult. 431220 by 1234, 13. Mult 623075 by 265a 

14. Mult. 730650 by 2167. 15. Mult 593287 by 6007. 

16. Mult. 843700 by 3465. 17. Mult 748643 by 2100. 

18. Mult 9000401 by 50001. 19. Mult 82030405 by 23456. 

20. IIow many pounds in 1375 chests of tea, each chest 
containing 63 pounds ? 

21. What cost 738 carts, at $75 apiece? 

22. At 43 bushels per acre, how many bushels of wheat 
will 520 acres produce? 

23. At $163 apiece, what will be the cost of 1368 coyered 
buggies ? 

24. If a man travel 215 miles per day, how far can he 
travel in 365 days ? 

25. There are 5280 feet in a mile: how many feet in 
256 miles? 

26. What cost 2 115 revolvers, at $23 apiece? 

27. Bought 1978 barrels of pickles, at $17 ; how much 
did they come to ? 

28. If railroad cars are $4735 apiece, what will be the 
expense of 500? 

29. How far will 2163 spools of thread extend, each 
containing 25 yards ? 

30. Bought 15265 ambulances, at $117 apiece: what 
was the amount of the bill ? 

31. What will 3563 tons of railroad iron cost, at 168 
per ton ? 

32. How far will a man skate in 6 days, allowing he 
skates 8 hours a day, and goes •) miles an hour? 



^--•r. 



CONTRACTIONS. 

""55 A Composite dumber is the product of twdd 
or more ^tora, each of which ie greaier tiiau i. TUtU 
'3=J>!5i and 42 = a X3X 7, are composite numbers. 

KtWKs.— r. The prodnct of a nuinber nmltipUed Inio ilself 1 
filled »poK*r. Thus, 9=3x3, is a power, 
i ffnipcwilfl is from the Latin eom^no, to flace together 
3. The tenns/iicfor* and part* must not be confoimded with e 
Wliw. The formtr are mvltiphed Mgethcr to produce a 
>I-eliiteraie ii4ded. Thus, 3 and 5 nre the /actor'* of ij; I 
"■3, 6 sad 9. 7 and 8, etc., are tliepartiof 15. 

'■ What are the factora of 45 ? Arts. 5 and 9. 

!■ Wliat are the factora of 24 ? Of27? OfaS? Ofaofi 

3. What are the factors of 32 ? Of 35? Of 47? Of48f 

4- What are the factora of 54 ? Of 63? Of 72? Of 8 






CASE I. 
56, To multiply by a Composite Number. 

• A farmer sold 15 Iwxes of butter, eaoh weighiug 20J 
pfnndfi; how mauy pounds did he sell? 

iSALTaiB.— 15 = 5 times 3; hence, 15 iKiica 
•ill wel^ 5 times as much as 3 boien. Now, 
" ' f«« weighs 20 pounds, 3 boxes will weigh 
3 tiineg 20, or 60 pounds. Agam, if 3 boxes 
""gfi 60 pounds, 5 times 3 boies will weigh 5 
""Kifo.ot 300 poundfi. He therefore sold 300 
""Wilis. la the operation, we firel multiply by 
"* fwior 3, and the proiliict thos arising by tlio 
""iM facior 5. Hence, the 

^^13..— Multiply the muUiplioand hy one of the /acx,3ri\ 
'flh multiplier, then this product by another, and so on,! 
^^ all the factors have been used. 

""le last product will be the answer. 



JnS. 300 pon 



nl :triT:j'i.ic Alios. 



5^rca& — ^ rii» '-uii » !■■£ iqim -die fDBci|ile that St ii 

numucrriii. u v uu: ii^utr *(r« nururr icr mnl&TilJod. (Art. 45.) 

Tii; ttoiH iliuscniiiiu mt.; ik tsntatcittL id t%.rw <ir «ikiv nnmben. 
J-.r at: ii'v.uu:^ u. Tvri n :iit liftnui»> nuj lie coDBidered as one 
iiuUkiKp. uiii. ait» iiu.« lit u>«!*i :>{*j(r*t ;ir xficB- a thnd ftetar, etc 
£ *."ii: }p.%»^» ir iimi-i:r;*m£ 7ft*iM or mMv Jketan togtihier,iM 



5 Xlti.il/ r:cj. :^^ r^. 4. If nltapIlT 6051 bj 48. 

5^ XiJ:i,_iL7 Jo:: i« b^ fi. II iiliapilj 45321 by 72. 
*. ir : :'l:o: ixa "Am^ «* 172S cubic inches: how 

bC:T :c:i': ..:*.•:•:«> i« AcK- ii: 5^ r-nbk- feet? 

« 

5L I: ji 1..'^ .' .•t..T*M' *w K vonh #526$, what is the 

J _ 1 

V ... <^ V _ « * i>. .^^ > 

CASE 31. 

5T To mmitptj by :c. ICCX lOOCX ele. 
ic. W'hi: will ICC cows Ov>j:»si $31 apiece? 

Analt>:n — A3:>rx:r^ a ctpu-ericka nosilv'r moT«es each figure oiM 
pb'o^v 10 ^J:e .V;'i . b-i n.-vis^ ;i f ir-irv c-ae place to the left increases 
;is value tr'4 ri'iw: fbertrf.^ie annex is^; a dpher to a nmnbei 
mui'.ii'lk-^ is bv i:>. la luLe ciauxK^r. annexing two ciphers, mnlti- 
plies \\ bv a hun^ired, c:c. v-^^- !-•> Theielbie, f 31 x ioo=t3ioa 
IlenciL*, the 

Rule. — Annex as many ciphers to the muUipKcand as 
there are ciphers in the muttijilier. 

Note. — The term annex, irMi the Latin ad and neeto, to join tc^ 
signifies to pl<ice after. 

11. Wliat cost 1000 horses, at $356 apiece? 

12. Multiply 40530 by 1000. 

13. Miiliiply 9850685 by loooo. 

14. Mil I ii ply 84050071 by 1 00000. 

15. Multiply 360753429 by loooooo. 



%7. Uow maUfply by 10, 100, 1000. etc.? 
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CASE III. 

58. To multiply, when there are Ciphers on the right of 

either or both Foctort. 

20. What is the product of 87000 multiplied by 230 ? 

Analysis. — ^The &ctoT8 of the multiplicand are 87000 

B7 and 1000; the fiactOTS of the multiplier are 23 220 

Mid 10. We first multiply the twcUm oonasting —z 

i>f significant figures ; then multiply this product 

by the other two factors (1000 x 10), or loooo, ^'^ 

by annexing 4 ciphers to it. Hence, the Ans. 20010000 

BuLE. — Multiply the significant figures together; and 
to the result annex as many ciphers as are found on the 
right of both factors. 

Note. — This rule is hased upon the two preceding cases; for, hy 
Supposition, one or hoth the glren numhers are compamU ; and one 
of ^e factors of this composite number is 10, 100, etc 

83046 

2000 



(21.) 


(22.) 


Multiply 2130 


64CK>o 


Vij 700 


52 



24. In I barrel of pork there are 200 pounds : how many 
pounds in 3700 barrels? 

25. What will 2300 head of cattle cost, at $80 per hearl ? 

26. In $1 there are 100 cts.: how many cts. in $26000? 

27. The salary of the President is I50000 a year: how 
much will it amounts to in 21 years ? 

28. K a clock ticks 86400 times in i day, how many 
times wiU it tick in 7000 days ? 

29. K one ship costs $150000, what will 49 cost ? 

30. 670103700 X 60030040 ? 

31. 800021000x80002100? 
32- 570305000x40000620? 



58. When one or bodi ftctors have ciphers on tbe right? Note. Upon what ii 
tMf rale hased T 



;,- -*"*:>«»;;«■» r*3ooooo? 
- ^vccocor . Jc **'«►• -37? 

-s. \ : ':- ■ ?^ iiLiIik«s Mtkd 200 thousand by 530 

' \- :.:—.- 7— rJBK* 7«^ iboimnd and i hundred by 

V \ :•.-.• -^ miij>.iw and 21 thousand by 5 millions 

"^" •■:.'•' =: it.Thaitf 31 thousand and 31 by 21 

•'* ^'^ :ir»: : viivojs. : millions. 2 thousand and 2 
*"**•* : NX" :jva»iij>i as»i r hundrcd. 

v^XSI IV, 
IQ^ ^^ i«^RiHi»h *1 Hw & #r I «Mi a Significant JFigure^ 



. '^ %Tv 0^-7 *t*v A1S* ♦3i45» ▼hat will 17 lots cost? 



IN « >6.^ _.- i^N. m-»; ,•*>:: :* ti9MWta«cii SB 3245 X 17 

^ • ""V*;^^ iK. Ttfi^t.initvr ^« tW i^hV ^"w 22715 

^,.. , -» .i,»N. *- ,w -ic^.; ^x :)w S|rcT^ multi- $55165 An^ 
_. , ^„. ♦.^. .v*. rw.-.:«, T^vjort f*> tbe Biiihi- 
. • '"^^ >^-«' *v;^.vv:,> H<flKV* Uie 

"»* "» ^'''.'f 'ft* wv^^i/'fUymJhjf the unit^ figure 

, >. 1 *>;.-. .^ ./.</; ss 1 jv?. -* tf^ftTt (^/ th^ partial product 

\x i A .') \ v/ •1/'' iT^ •/i/vv^TT u lie ^^Uijilieandyand th^ 

^^^^i^« ^'^^^-j* xn^-'.-^.-s^* ^^-^Niivljt itti^Mt the ivrinciple that as the 
f • \ •;,- \ >^* iV W'rt'i'.jv.N's- T* ;. iSr wnitiplkmnd is the seeandpar- 
y^'iy. ..,,*■»,. ^ V^**>^^ \«(* ■♦* -«r ^^ •> n;a^ $9aind in f/iM* place. 

♦ ' \h^U»V^^ V^^"^"^ -'^ ^5. 4^;. Mr.ltiply 2106 by 14. 

II M^^luj^^N txs\v V\ xn. 45. Multiply 6742 by 16. 

^\\i\\A>^ ■?\ ^\\\ h\ \S. 47. Jfultiply 83467 by 19. 

*Nv ^t » V Mv < t» «*r t with a MsBlficant fignre annexed? Sou* 



PIVISION. 

60. Dii'isioii is finding how many times one numh^' 
■ ia contained in another. 

The I>lvidetul is tlie number to be divided. 
The Divisor ia tlie numVier by which we divide. 
The Quotient is the number found by division, and 
fihows buw many times the divisor is contained in the 
iividend. 

The Retnainder ia a part of the dividend Uft after 
division. Thus, when it ia said, 5 ia contained in 17,3 
times and 2 over, 17 ia the dividend, 5 the divisor, 3 the 
IQotient, and 2 the remainder. 

Notes. — i. The term dianu/n, is frcim tlie Latin dirido, to part, 
"' dimde. 

The term diDideiid, from tho samo root. Bii^oifiea that wAtcA ia lo be 
divided ; the termination nrf, liaving the force of lo be. (Art. 33, »..) 
Quotient ia from the I^ilitt giioCiei, Biga'ifyiag how often or hom 
Wony ttme». 

a. The retnainder la alwajB the eame denomination eib tho divi- 
dend ; for it ifl aa iwdivided part of it. 
3. A proper remaindei ia alwara leu than the divisor. 
6L An obvions way to find liow manytimes the divisor 
IB contained in the dividend, ia to svbtract the diviaor 
from the dividend continually, till the latter is cxhansted, 
ir till the remainder is less than the diviaor ; the number 
of Bul) tractions will be the quotient. Thns, taking any 
^0 numbers, as 4 and la, we bav-B 12—4=8; 8—4=4; 
and 4—4=0. Here are three snbtraofcions ; therefore, 4 ia 
Mntatned in 12, 3 times. Hence, 

Division is somelnmea said to be a short method of coii' 
linwfd subtraction. 

'^WliiMedlyii.ion? ThP nntnTiPr to hp diyidcd called f TocUvideby! The 
[Wlf ThepanloO' .Vo'«. Meanlns/.f rhete"n divlgionf QiTideodl Quo- 
«til' WkitdeaoniinallonUtlioremiiiiidar? WHj? 
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DIVISION. 



But there is a shorter and more direct way of obtainitig 
the quotient For we know by the multiplication table, 
that 3 times 4, or 4 taken 3 times, are 12; hence, 4 is 
contained in 12, 3 times. 

62. Division is the reverse of multiplication. In mul- 

tiplieatioQ both factors are given, and it is required to tind 

the product ; in division, otie factor and the j/roduct (which 

answers to the dividend) are given, and it is required to 

find the other factor, which answers to the quotient. 

Hence, division may be said to he finding a qiiotient which, 

multiplied into tlie divisoi', will produce the dividend. 

Note. — When the dividend contains ardy one dencminaUon, tii6 
operation is called Simple Divinon. 







DIVISION TABLE. 






I is 


in 


2 is in 


3 is 


in 


4 


is in 


5 is 


in 


6 is in 


I, once. 


2, once. 


3, once. 


4, 


once. 


5, once. 


6, once. 


2, 


2 


4, 2 


6, 


2 


8, 


2 


10, 


a 


i 12, 2 


3, 


3 


6, 3 


9, 


;3 


. 12, 


3 


15, 


^ 


;i8, 3 


4, 


4 


8, 4 


12, 


4 


H6, 


4 


. 20, 


i 


^24, 4 


5, 


5 


10, 5 


15, 


5 


20, 


5 


25, 


5 


130, 5 


6, 


6 


12, 6 


18, 


6 


124, 


6 


30, 


^ 


► 36, 6 


7, 


7 


14, 7 


21, 


7 


28, 


7 


35, 


7 


42, 7 


8, 


8 


16, 8 


24, 


8 


32, 


8 


40, 


£ 


;48> 8 


9, 


9 


18, 9 


27, 


9 


36, 


9 


45, 


5 


>54, 9 


10, 


IC 


20, 10 


30, 


10 


40, 


10 


50, 


10 60, 10 


7 i« 


in 


8 is in 


9 is 


. 1 
in 


10 


is in 


II is 


in 


12 is in 


7, once. 


8, once. 


9, once. 


10, once. 


1 1, once. 


12 once. 


14, 


2 


16, 2 


18, 


2 


20, 


2 


22, 


2 


24, 2 


21, 


3 


24, 3 


27, 


3 


30, 


3 


33, 


3 


36, 3 


28, 


4 


32, 4 


36, 


4 


40, 


4 


44, 


4 


48, 4 


35, 


5 


40, 5 


45, 


5 


50, 


5 


55, 


5 


60, 5 


42, 


6 


48, 6 


54, 


6 


60, 


6 


66, 


6 


72, 6 


49, 


7 


56, 7 


63, 


7 


70, 


7 


77, 


7 


84, 7 


56, 


8 


64, 8 


72, 


8 


80, 


8 


88, 


8 


96, 8 


63, 


9 


72, 9 


81, 


9 


90, 


9 


99, 


9 


[08, 9 


70, 


10 80, 10 


90, 


10 


100, 


10 


no, 


10 


[20, 10 



61. What is an obvious way to find how many times the divisor is contained 
in the dividend ? What is division sometimes called i 



OBJECTS OF DIVISION. 
63. The oljet-t or office of Diyision ie twofold: 
ist, To find how many iinies one number is coniaiiud irt 

ad. To divide a mimier into equal parts. 

t63, «' To And how maiif/ thiies one number is contained 
in another. 
1. A man has 15 dollars to lay out in Ijooka, wliich are 
dollars a|ftece : bow many can he buy ? 
AsiiYSis. — In thifl problem the object is to find ft«M many titna 
Alia, are rontuaed mi; duls. 
Let the [5 dols. be repieeenled bj 15 coimtere, or unit luarki. 
Sepualing these into groups of 3 each, tbere ore 5 groups. Tbure- 
Xbre. be can Imj s books. 

63, A. To divide a number into equal partn. 

man divides 15 dollars equally among 3 persons, 
iw many dollars will eauh receive ? 

AsAlTSia. — The object hero in to divide 15 dola, into 3 equal paKH. 

I^t the 15 dole, be represented by t5 counlere. If we form 3 (froujia, 

putting I counter in each, then another, till the counters are ox- 

ousted, each group will have 5 couuteta. Therefore, each person 

5 dollars. 



i 



will 



««<■«■> 



■> <■ 



Reuabe. — The preceding are rcpreasntotiee examples of ibo two 
clafses of problems to which Division is applied. In the fimt, the 
difiaoT and dividend are the latne denominatim, aad the quotient ii 
liram, or an abstract numlier. 

In the jwonrf. the divisor and dividend are different denominiHiont, 
and the quotieTd is the same denomicalion as the dividfiid. Hence, 
64. When the divisor and dividend are the same denom- 
ination, the quotient is always an abstract number. 

fa. Of wbBi la diiiHluntbe reverse T Wbst 19 glvon Id mulllpllcilloiit Wbat 
raqnlred? What Ie given in dlvldon T WbU requlrcaT AbM, WboQ Ibo dlri- 
4md umlaiiu iint nne riniomlcatlnn. yihtt la llie nreration cnlled f Sj. VPtut 1> 
. or oSce of division T 63. a. Whnt l» Lbe abject in tbe ftrit problam 1 
It in ILs eecoudT Ban. Wbat !9 raid of Bnt twaprublenul 



Wbi-n the diyisor and dividend are different denomina- 
UoDB, the quotient is always the same deitominaiion as the 
dindeTid. 

Notes. — i. Tbe process of septtrsting & mimbur into egual pnrts.ta 
required la tlio xccotitl clnsa uf problenu), gave rise lu the uume 
" DiTiaion." It is also the origin of Fractiaiii. (Art. 134,) 

3. The mode of reaaoaiag ia the eolutiau of these two claseeB o( 
examples ie somewhat dlfii'rent ; bat tbe practical a]raratiou is Lbs 
BKme, viz. : to find /loie vutny times one number ia containod in 
another, which accords with the defiuitiou of Dlvislou. 

65. When a numher or thing is ilivided into two equal 
parts, the parts arc called halves; into three, the parts aro 
called thirds ; into four, tliey are called fourths; etc 

The number of parts is indicated by their name. 

66. A number is divided into two, three, four, five, etc., 
equal parts by dividing it by 2, 3, 4, 5, etc, respectively. 

3. What is a half of i z ? A third of 15 ? A fourth of 
10 ? A fifth of 35 ? A seventh of a8 ? 

4. What is a siith of 42 ? A Bcventh of 56 ? A ninth 
of 63? An eighth of 7a? A twelfth of 108? 

67. The Styn of Division is a short horiBontal 
line between two dots (-i-), placed before the divisor. 
Thus, the expression ^8-^ 7, shows that 28 is to be divided 
by 7, and is read, " 28 uivided by 7." 

68l Division is also denoted by writing the divisor 
under the dividend, with a short line between tbem. 
Thus, ^ ie equivalent to 28-1-7. ^^ i^ read, " 28 divided 
by 7," or " a8 sevenths." 

69. Division ia commonly distinguiebed as Short Divis- 
ion and Long Division. 



Into two equal pDrtB, what are Ibe parts cBllad ! Into [hroeT Four! 66. How 
dlTldaannmberintoi. 3. 4, etc., Equal partsT £;, Wb«t[e Ihc iIrd ofdlvUlonr 
Wbatdoes Ihe BipreBuloa 3J+7 Bbowl 6B. How else 1b dlrision denoted I 



SHORT DITISIOK. 

70. Short Division is the method of dividing, 

*bra the results »f the several steps ore cairied in the 
miail, aad the quotient only ia set down. 
7L To divide by Short Division. 

Ex. I. If apples are $3 a barrel, how many haiTeis can 
joa bay for $693 ? 

AsiLTBis.^Sinaa §3 will buy 1 barreL $693 oFEiUTiDk. 
will buy aa many bnrrola ai S3 are contained AilSfifn 

Bffleflin $693. Let the Dumbera be Bet down ae 

inthemttPgiii. Betpimiug at the left, we proceed Q^ol- 23' •*"■ 
Im; 3 is contained in 6 htmdred, a hundred tiineB, 
Setilifi 2 iu hundreda' place, nnder ibo 6gore divided, beaiute il i> 
ii«itilTedt. Nost, 3 ia oontnined in 9 tens, 3 tens times, het the 3 
in tens' place ander tlie tignre divided. Finally, 3 ia contained ia 
3 Wilts, I time. Set tlie I in units' place. Ana. 231 barrels. 

Sbm. — Tliis problem belongB to the lat class, the object being to 
find how many timea one number is contained in another (Art. 63, a.) 

Solve tJie following examples in the same manner: 

{2.) (3-) (4.) (5-) 

3)4468 3)3696 4)484 8 5 )5555 

6, A man having 27543 pounds of grapes, packed thera 
■for market in boxes containing 5 pounds each : how many 
Ixuea did he fill, and how many pounds over? 
Ahaltbib. — He oaed aa many bosea aa there opesatioh. 

s s pounds in 37543 poands. Let tho 5)27543 ponndB. 



numbera bo set down ua in the margin. 



,1.5508 b, 



tbe diviaor ; is not ointaiiied in the first Gg^ire 
of the divideiid, we find how many t^imea it Is 
tontainod in the first two flgrnres, which is 5 times and 2 over. We 
nt the qnotient fi(fnrs 5 utidcr the light band (ignre divided, 
bficanae it ia the same older as that fignre, and prefij! the remainder 
2, mealally to the next figure of the dividend, making 25. Now ; 
B in 15, 5 timea, and no remainder. Again. 5 is not containfld in 4, 
llie nest figure of tho dividend ; we therefore placo a dphcr in the 



58 DIVISION. 

quotient, and prefix the 4 mentally to the next fignre of the diyidend, 
as if it were a remainder, making 43. Finally, 5 is in 43, 8 times, 
and 3 over. He therefore filled 5508 boxes, and had 3 pounds 
remainder. Hence, the 

EuLE. — I. Place the divisor on the left of the dividend^ 
and beginning at the left, divide each figure by it, setting 
the result under the figure divided, 

n. If the divisor is not contained in a figure of the div- 
idend, put a cipher in the quotient, and find how many 
times it is contained in this and the next figure, setting the 
result under the right hand figure divided. 

III. If a remainder arise from any figure before the last, 
prefix it mentally to the next figure, and divide as before. 

If from the last figure, place it over the divisor, and 
annex it to the quotient. 

Notes. — i. In the operation, the divisor is placed on the left at 
the dividend, and the quotient under it^ as a matter of convenience^ 
When division is simply represented, the divisor is eith< 
placed tmder the dividend, or an the right, with the sign (+) 
fore it. 

2 The reason for beginning to divide at the left hand is, that i: 
dividing a higher order there may be a remainder, which must 
prefixed to the next lower order, as we proceed in the operation. 

3. We place the quotient figure imder the figure divided ; becamae 
the form&t' is the same order as the latter. (Art. 71.) 

4. When the divisor is not contained in a figure of the divider^d, 
we place a cipher in the quotient, to show that the quotient has no 
units corresponding with the order of this figure. It also preservei 
the local valtte of the subsequent figures of the quotient. 

5. The final remainder shows that a part of the dividend is no* 
divided. It is placed over the divisor and annexed to the quotient 
to complete the division. 



70. What is Short Division? 71 How write nnmTers for short diviilonf 
The next step ? When the divisor is not contained in a fignre of the dividend, 
how proceed ? When there is a remainder after dividing a figure, how ? If there ll 
a remainder after dividing the last figure, what ? Note. Why place the divisor OB 
the l^ of the dividend ? Why begin to divide at the left hand ? Why place eaefc 
quotient figure under the figure divided? Why place a cipher In the quotlent» 
when the divisor is not contained In a figure of the dividend ? What does the ftnl 
remainder show ? Why place it over the divisor and annex it to the Quotient! 



1^" The pupil should eorlj learn to abbreviate the language mcil 
In the process of dividing. Thus, in the next example, iDrteaU of 
enying s is contained in 7 once, and 2 ovei, let him pronounce the 
qnotlem figures 011I7 ; as, one, four, fiec, icven. 

I. A man divided 7285 acres of land equally among his 
5 sons: what part, and liow mucli, did eacli receive ? 

Solution.— I ia i flftli of 5 ; hence each had r fifth part. (Art. 65.) 
Again, 7285 A+5 = i457 A ; hence cocli received 1457 A. (.Art. 66.) 



6. 





(3-) 
3)560346 


(4.) 
4)689034 


(5-) 
5)748239 


<)3972647 


7)4806108 


(8.) 
8)7390464 


(9.) 
9)8306729 


(10.) 
^0)57623140 


(,i.) 
11)66730 


1451 


(12.) 
12)8160252397 


I .3- At i. 


apiece, how many liats ran 


be bought for 



i486 ? (Art 48, Note 3.) 

4. At $4 a head, how many sheep can te bought for 
*844? 

15. How mnuy times are 3 rods contained in 26936 
TOdsP 

16. A man having J42684, divided it equally among 
4 children : liow mnch did each receive ? 

If a quantity of muslin containing 366 yards is di- 
into 3 equaj parts, how many yards wiU each part 
? 
18, If 84844 poanda of bread are divided eqnally among 
6 regiments, how many pouuds will each regiment re- 




19. Eight men fonnd a purse containing $64968, which 
f shared equally: how much did each receive? 



CO DIVISION. 

20. Divide 4268410 by 4. 21. Divide 5601234 by 6. 

22. Divide 6403021 by 5. 23. Divide 7008134 by 7. 

24. Divide 8210042 by 11. 25. Divide 9603048 by 8. 

26. Divide 23468420 by 10. 27. Divide 32064258 by 9. 

28. DiWde 46785142 by 8. 29. Divide 59130628 by 7. 

30. Divide 653000638 by 11. 31. Divide 774230029 by 12 

32. In 7 days tbere is i week: how many weeks in 
26563 days? 

33. If I38472 are divided equally among 6 persons^ how 
much will each receive ? 

34. How many tons of coal, at I7 a ton, can be pur- 
chased for I63456 ? 

35. At 89 a barrel, how much flour can be bought for 

•47239? 

36. In 12 months there is i year: how many years in 
41260 months? 

37. A merchant laid out $45285 in cloths, at $7 a yard: 
how many yards did he buy ? 

38. At 8 shillings to a dollar, how many dollars are 
there in 75240 shillings? 

39. In 9 square feet there is i square yard: how many 
square yards are there in 52308 square feet? 

40. If a person travel 10 miles an hour, how long will 
it take him to travel 25000 miles ? 

41. A market woman having 845280 eggs, wished to 
pack them in baskets holding i dozen each : how many 
baskets did it take ? 

42. If a prize of 81 16248 is divided equally among 8 
men, what will be each one's share ? 

43. If in 7 townships there are 2346281 acres, how many 
acres are there to a township ? 

44. At* $8 a barrel, how many barrels of sugar can be 
bought for $111364? 

45. At $1 1 each, how many cows can be had for $88990 ? 



LONG DIVISIOIT. 



$ 



f 72. Long Division is flie method of dividing, ffhen 
the results of the several steps and the quotimit are both 
Bet down. 

73. To divide by Long Division. 

1. A speculator paid $31097 for ig city lots: what did 
the lots cost apiece ? 

ASALvaiE.— Since 15 Iota cost $31097, t opKitiTioN. 

lot will cost as many dollars aa 15 ia con- iS)^i^°97 k^^°7 ijs 
toioed times in 31097. Let the divisor and 3<^ " 

dividend be set down as in tho margin. — 

Be^^ning at the left, tlic first steji is to too 

find how muny times the diviaoc 15, is iq^ 

contained in 31 (whiuli !s 3 times), and set 

the 3 on the right of the dividend. .-, 

Second, multiply the diviiwr hy the .e 

^noliont Bgare, and set the product 30, 

under the figureH divided, lliinf, Eub- ^ 

tract tlilH product from the figures 

divided. Fourth, bring down the neit Sgui 

&ad piace it on the right of the remainder, 

next partial dividend, and proceed 

tttined In lo ; we tlieriffore plai 



of the dividend, 
ablog 10 tax tlie 
before. But 15 is not con- 
cipher in the quotient, and 
I bring down the next fignre of the dividend, mating log. Now 
t IS is in log, 7 times. Set the quotient flgnre 7 on tlie right, mul- 
tiply the divisor by it, subtract the product from the partial divi- 
rdnnd. and to the right of the reiaaiader, biing down the succeeding 
figure for the nert partial divide-nd. precisely as before. Now 15 la 
in 47, 3 timea. Selling the 3 in the qaotioni, multiplying, and sub- 
tracting, as above, the final remainder is 2. We place this remainder 



71. Wliat fu Lon, 
Hlep f Ths Becond 
In B (urtlal divLden< 
HoU. Win Ib tbe c! 
Ihff ipuitlCDt A^re ' 



c 



s 



CO * • :«:o5. 

22. '. • ^ -.•■ ^ -• :- A ij". ■> ■■.«.:;.-ii: j.:Lt:^«E:ea5ie 

_/ '-• - \- ■,; .:*-:- -r > ^-^fo-;,. apiece. Hence.tbe 

36. • J- ^ ''•''' * «• ■ • • ./ ■ ••■' * •'/? 'ilrmr U contained 

30. . :••»/ ^^ /^<f '/'i-r.fi: .„■ •> .»-'./a/. 

f. ..,•/</ 'hf rf/nW 6v :/i,.v '/uoritnt jf jure, and sub- 
2t^ -rut 'rum th^ "''/•/ r*-.* '/Vrit/ti/. 

r ••;•.: 7*/A^ rfmtiinden briivj down the nexi 
ui • . ; ittui^ it it J dici'le as bcr'jre. 

■ -.11' > iwt r^'-nttiined in a partial dicidindj 
. -It :HutitHt^brinij dotcn anvfher Hgurtf 
• .Tf'U ton t • rV all the jiijn res are dividei 
.... ttitr '\f*rr dindhuj the lastjigurejSd 
* /i/tii •: '.') the quotient, 

* '.iir '-viiirh ibj^ dividend is sepanted in 
f. IP* -ailed ptzr^l dicidendt, beam 

..I... • ^iil '?t» *eei. irethe sameinprin- 
im n lie th-? results of the gereial 

• MM • f h'-r •J:«*T ire *t down. 
>,utitu'-K\ i;c should be employed 

. . I :;f ^ar*. md for beginning 
. ^uu»' •* - >h':n Division. 
, .M.-ii .1* -z :>U*rf Division, i3 
■I. ti/h: k.-.iii.T/'iWofthepar- 

,, V -11 •vjk'^ 1 mirk under 

. ii I lev .T^i-ri: down. 
ui.iit'ii. or : .vi rJfceeding 
, .f',rt r 1 .-mAt must bfi 

.i-.f*- •vi'^l^^rliequo- 
•M« ii« iK«r, due qn»- 
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PROOF. 

74. By Multiplication. — Multiply the divisor and qu(h 
Hent together, and to the product add the remainder. If 
the result is equal to tlie dividend, the work is right. 

Note. — ^This proof depends upon the principle, that Divman 
is the reverse of Multiplication ; the dividend answering to the pro- 
dtict, the divisor to one of the factors, and the quotient to the other. 
(Art. 62.) 

75. By excess of 9s. — Multiply the excess of <)s in 
the divisor hy that in the quotient, and to the jjroditct add 
the remainder. If the excess of 9* in this sum is equal to 
thoit in the dividend, the work is right. 

2. Divide 18 1403 by 67, and prove the operation. 

Ans. 2707!^. 

Proof. — By Multiplication.— 2707x67=181369, and 181369 + 34 
the rem. = 181403 the dividend. 

By excess of 9s. — The excess of 9s in the divisor is 4, and the 
excess in the quotient is 7. Now 4x7=28, and 28 + 34=62; the 
excess of 9s in 62 is 8. The excess of 9s in the dividend is also 8. 

3. Divide 34685 by 15. 4. Divide 65456 by 16. 

5. Divide 41534 by 20. 6. Divide 52663 by 25. 

7. Divide 420345 by 39. 8. Divide 506394 by 47. 

9. Divide 673406 by 69. 10. Divide 789408 by 77. 
II. Divide 4375023 by 86. 12. Divide 5700429 by 93. 
13. Divide 6004531 by 59. 14. Divide 8430905 by 78. 
15. Divide 7895432 by 89. 16. Divide 9307108 by 98. 

17. How many acres of land at $75 per acre, can I buy 
for $18246? 

18. At $83 apiece, how many ambulances can be bought 
for $3768" ^ 



2 



73. Note. If the product of the divisor into the figure placed in the quotient, In 
greater than the partial dividend, what does it show f If the remainder ia equal 
to or greater than the diviBor, what f How is Division proved ? 



lil VIEIOK. 



76. To ftfid the fjyaiient Tipurc, whn the Divisor it lax 

1 aK-. Ill- w ■•<■ lufurt of tiK- divisor fur u iridl divisor. 4 
t:iK. ]i««v uuii: 11111^.-.- i: L- L-unuiined in liie iirsf or /5 
■ /'•• lijLir-.-.- »i: ;ii«. d!viLii.'ud. making due ullovanoe : 
I..!-; iii^ lii'. It'll.- lit liu- ]>roduci of xhtgtcond figure of X. 

a:\].-': iiiii- liu Mihiiii.'ii4 licnn;. 

ANAi.Ysi-— Tjikiup I lor n trial diviBor. it is 673)18046(21 

rtfiiiauiti: 11. i^ ;. tmu*fe> Bui in multiplyiufr - liy 1346 

fi iiivrt UP : n mrr\ . oiid r added t<> 3 timee 6. 

niuKi 2L. hu: 2( i^ iiiTin*T than tbf partial dfri 4^86 

U'.'iiL I" iii'T*. :<>rt . ;- l^ iimi lui^- far tlie quotient 4.0^8 

liiTiin I It -lift wt iiiar- 2 in tbe qnoticDt. and 

]»r»»ffn'u lu* iK'litrt . .-\n. 73. ?4.) cj.8 

2z. I»:viJt -^s^ir^ ]»y 127. 21. Divide 4361729 by 219. 
22. I^ivijv .so53C4t» l»v 37S. 23. Divide 9073219 by 738. 

24. JI.-v muLv eihu\ut u\ tg^.csLH be bought fort4275o? 

25. Ill 144 stjiiun." iuchfS there is i Bqnare foot: how 
iii:iiiv ^■,:luTv \\\\ urt- ihtTf in 59264 square inches? 

26. A '.uan'Tiuas^T'.r iiaid ^29^28 for ^12 cavah-v horses : 
1j<.»\v j.'jiiffj \va- tluii ii]>it'Cv ? 

27. Jf irS culii- f<.vt of "wood make i ccrd. how many 

2>;. Jf a ]nirse of $150648 13 divided equally among 250 
jjujlorrf. Ij'^w ijiuc-h will each receive? 

2<j. hi 1728 cubic inches there is i cubic foot: how 
liiaiiy (ulyic fi.-et are there in 250342 cubic inches? 

30. if 560245 jx^unds of bread are divided equally 
iinion^'; 11 200 Holdiers, how much will each receive? 
.p. i)iv. 36942536 by 4204. 32. Div. 57300652 1^5129. 
33. Div. 629348206 by 52312. 34. Div. 730500429 by 610731 

35. I)ivi(l(» 7300400029 by 236421. 

30. I )i villi' H2301 2.1037 by 463205. 

37. Diviilii S43C00329058 by 203963428. 
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E38. A stock company having (5000000, waa divided 
250 shares : what wag the value of eacli share ? 

39. A raili-oad 478 milts ia length cost $rSi2oooo: what 
was the cost per milu ? 

40. A company of 943 men purchased a tnict of land 
containing 272090 acres, which they shared equally : what 
waa each man's share ? 

41. A tajc of $42368200 waa assessed equally upon 5163 
towns : what sum did each town pay ? 

42. Thegovernmeutdistributed S9900000 bounty equally 
among 36000 volonteera: how much did each receive? 

43. Since there ia i year in 525600 minutes, how many 
years are there in 105193000 minutes. 



CONTRACTIONS. 



CASE I. 



^K 77. To divide by a Composite Number. 

^H ^j:. I. A farmer having 300 pounds of butter, packed it 
^P boxes of 15 [wunda each: it is required, to find how 
anany boxes be had, using the factors of the divisor. 

ANALYHts. — 15=5 limes 3, Now if he puts 
5 pouDils inU) a boi, it is plain lie would use 
aa many boxes as there are 59 in 300 or 60 opEKiTioH. 

fit^poand boxes. But 3 five-prnwd boxea 5)335 "'^■ 

make 1 Jlftcen-pound bos; lience. 60 five- 3)60 slb.hoiet. 

pmnd boxes will mnke ns many 15 pound ^}ig, 20 boiee. 
bD9!f«, OS 3 is contained times in 6a. which a 
2a In the operation, we first divide by one 
of llie factors of 15, and the quotient bj the other. Hence, the 
, Bum. — Divide the dividend by ofie of Die factors of Iht 
', and the quotient thetice arising by anot/ier factor, 
o on, until all the factors Itave been used. Tlte last 
\oti^ will be the one required. 



00 DIVISION. 

NoTRS.— I. This contraction is the reverte of mtMpljfing by • 
r(>ni|Mwito nuinbor. H-.'dco, dividing tbe dividend (which answere to 
tho prthluct) by tho B.»vi'ral factors of one of the nombere which pro- 
iluooii it, will evidently fjive the quotient, the other factor of which 
tho divlil«»nd id C()mi)0(K)d. (Art. 56.) 

a. \V \w\\ tho divisor con bo resolved into difTerent sets of factors, 
tho roMult will Ik« tho samo, whichever set is taken, and whacever 
tht» ortlor in which thoy aro employed. The pupil is therefore at 
lllM^rty to Hphrt iho not and the order most convenient. 

3. I >i villi* 357 by 21, using the factors. 

3' li* 53- onmgos are divided equally among 28 boys, 
what i>;n'U and how many will each receive? 

•1. A dairyman pat^ked 805 pounds of butter in 35 jars: 
how many pounds did he put in ajar? 

5. How many companios in a regiment containing 756 
soldiors, allowing 63 soldiers to a company? 

6. nivido 204 by 12, using different sets of factors. 

7. Divide 3<>8 by 16, using different sets of factors. 

8. Divido 780 by 30, using different sets of factors. 

78. To And tho T/vif Urmainder, when Factors of the 

divisor are used. 
A'/'. (). A lad pirkod 2425 pints of chestnuts, which he 
wImIumI Io put into bags containing 64 pints each: it is 
riMjuin^d Io find tho numbor of bags he could fill, and the 
ninnbor of pintM ovor, or <ho true remainder. 

Analvsih. — Tho diviHor 64 
«m|iuiIh the ructiirM 3x8x4. Dl- 
viihuic 2425 phitH hy a. th<Mi\io- 2)2421: 
il«M»t Ih iji'J and i ronmindor. - 

Ihit. thi' unUxu^ thtMiuoUont I2I2 o)l2I2 — I Iptistr. 

iin^ a liincM an livrfjo oh ])int», 4)15^ — 4» 4X2= 8pt.2dr. 

wlilch. for tht^HiiU(^ ol' diHllnction. ^y ^' ^ x 8 X 2 :=^ 48 pt. 3d li 

\S{^ will call (/mtrfs ; and tho ri>- 

niai.wl.T I. iH a pint. Iho Bamo ^ ^^^5, 3^ bags, and 5 7 pt. ovei; 

t.ho dividiuid. (Art. 60, 7/.) 0/ fe ' 0/ p 

Noxt. dividing? 1212 qnartfl by 
8, tho quotiout is 151. and 4 rotnainder. But the units of the 



OPEBATIOK. 



7«. ITow IB the trno remainder fonnd ? JVofe. To what is it eqnnl ? What 
phould be done wUh it ? The object in multiplying each partial remainder by all 
the preceding divisors except its own ? 



qiifl*ieiit iji are 8 tunes as large as quarta; call them peeki; the 
icmiuuder 4, wliIcU deuotL's quurts, tDUst bn multJpliiMl bj the 
preceding (iivisor a, to reduuj it Iwck lo piuta. FinaJlj, dividing 151 
pecks bj 4, the quotiem la 37, and 3 remaiudur. But the aiiUa of 
(lie qnotifut 37 have four times the yaluH of pecks ; call them bag*; 
and tilt) rtiniiiiiider 3, which tiimotee jiecba, muat l>e multijilied liy 
the lust divisor 8, to reduce them buck to qimrlfl, and bo multipliwi 
by a to reduce t]\e quurts to jjints. Iluviug fillet! 37 bogs, we buve 
three [>tirljal remaiodecs, t pint, 4 quartB. uad 3 pecks. 

The ueiLt, atop is to find the true ranaindrr. Wc hnvp Been that 
a unit at the ad remainder is twlru ae lar(,'o as thoBe of the given 
ilivideno, wliicb are pinia ; lieuce, 4 quortB = S piiite. Again, each 
unit of tlin 3d remcundpr is S times na large as those of the preceding 
diTidond, chich areqoartH , therefore, 3 pfcliB = 3 >: 8 or J4 qiiarlH ; 

d 24 qU. ^34 X 3 cir 4S ptB. The sum of these partial romainderB, 
Ljtt. + 8-^1 + 43 pt. — 57 pta., ia the tiue rum^nder. Hence, the 

|EuLB. — Multiply each partial remainder by all the 
■8 preceding its own ; fhe sum of these results added 
I the first, will be the true remainder. 

-i. Multiplying each remainder by ftll the preiwding di- 
ipt its own, reducea tliem to uniU of the same denomioar 
tion aa the 0ven dividend. Hence, the triit remairider is equal to 
^e turn ot i\ie p'lTtinl. remaiTidcr) reduned to the same denomina,- 
Hoa as the dividend. 

a. When found, it should be placed over the given divisor, and be 
annexed to the quulient. 

10, Divide 43271 by 45. ii. Divide 502378 by 63. 

12, Divide 710302 by 72. 13. Di\-ide 3005263 by 84. 
[.Divide 63400511 by 96. 15. Divide 216300265 by 144. 



CASE II. 

|79. To divide by 10, 100, 1000, eto. 

\£x. 16. Divide 2615 by roo. 

^ALYSiB. — AnnfTina a cipher to a figuTe, we 

,, mnltipllea it by 10; conversely, re- """" 

rip/u-T- from the right of a number ll°°)l" 1 
t diminiA its T'lUe 10 times, or tlindi it Atts. 26 i 
10: far, each figure in the number is re- 

t plwe to the right. (Art, la.) In like manner, . 
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off two figures firom the right, dirideB it by loo; cnttiiig off three, 
divides it by looo, etc 

In the openition, as the divisor is loo^ we simplj cot off two 
figures GO the right of the dividend ; the nomber left, viz., 26, is the 
qiudierU; and the 15 cut <^, the remainder, Henee, the 

EuLE. — From the right of the dividend, cut off as many 
figures as there are ciphers in the divisor. TTie figures left 
tcill be the quotient ; those cut off, the remainder. 

17. Divide 75236 by 100. 2a 9820341 by looooo. 

18. Divide 245065 by 1000. 21. 9526401 by loooooo. 

19. Divide 80521 1 by loooo. 22. 80043264 by looooooa 

CASE III. 

80. To divide,when the Divisor has Ciphers on the right. 

23. At $30 a barrel, how many barrels of beef can be 
bought for $4273? 

Analysis. — The divisor 30 is composed of ^^^ 
the fjBCtors 3 and 10. Hence, in the opention, , v 

we first divide by 10, by cutting off the right- 3|OM£7|3 
hand figure of the dividend ; then dividing the Qnot. 142, I Bern, 
remaining figures of the dividend by 3, the Ans. l4Hi ^^• 
quotient is 142, and i remainder. Prefixing 
the I remainder to the 3 which was cut off, we have 13 for the true 
remainder, which being placed over the given divisor 50, and an- 
nexed to the quotient, g^ves 142^3 bis. for the answer. Hence, the 

EuLE. — L Cut off the ciphers on the right of the divisor 
and as many figures on the right of the dividend. 

IL Divide the remaining part of the dividend hy the 
remaining part of the divisor for the quotient. 

ni. Annex the figures cut off to the remainder, and the 
result will he the true remainder, ij^- 7^-) 

Note.— This contraction is based upon the hist two Cases. The 
irue remainder should be placed over the inhdU divisor, and be an- 
nexed to the quotient. 

79. How proceed when the diyisor is 10, 100, etc. ? 80. How when there ai/ 
dphen on the right of the diyisor ? JVWtf. Upon what Ifl this contraction based' 
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(4, Divide 45678 by zo. 25. S13S6 by zoo. 

j6. Divide 603245 by 3400. 27. 74032 1 by 6500. 

iS. Divide 7341264 by 87000. 29, 8004367 by 93000. 
JO. Divide 61273203 by 135000. 31. 416043271 by 67000(4 

32. In roo cents there is i dollar; bow many dollars in 
37300 centfl ? 

3^. At $200 apiece, how many borsea will $45800 boy? 

34. If #75360 were equally distributed among 1000 men, 
how much would each receive ? 

35. At 84800 a lot, how many caa be bad for $25200? 

36. How many bales, weighing 450 pouude each, can be 
•node of 27000 pounds of cotton ? 



1. William, who has 219 marbles, has 73 more than 
lea; how many has James? How many have both ? 
2. A faiTuer having 36S sheep, wishes to increase hia 
:flock to 775 : how many must he buy ? 

. The difference of two persona' ages ia 19 years, aud 
B younger is 5 7 years : what is the age of the elder ? 
Ma. What number must be added to 136S to malie 3147 ? 
. What number subtracted from 41 18 leaves 1025 ? 

6. What number multiplied by 95 will produce 7905 ? 

7. The product of the length into the breadth of a field 
182967 rods,and the length is 69 rods; what ia the breadth? 

8. A man having 5263 bushels of grain, sold all but 
145 bushels: how much did he sell? 

9. What number must be dirided by S7, that the 

Itient may be 99? 
o. If the quotient is 217, and the dividend 759S, what 
It be the divisor? 
J, If the divisor ia 341 and the quotient 589, what 
it be the dividend ? 



1 
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12. A merchant bought 516 barrels of flour at I9 a bar- 
rel^ and sold it for I5275 : how much did he gain or lose ? 

13. How long can 250 men subsist on a quantity of 
food sufficient to last i man 7550 days ? 

14. How many pounds of sugar^ at 11 cents^ must be 
given for 629 pounds of coffee, at 17 cents? 

15. At $13 a barrel, how many barrels of flour must be 
given for 530 barrels of potatoes worth $3 a barrel ? 

16. A man having $15260, deducted $4500 for personal 
use, and divided the balance equally among his 7 sons : 
how much did each son receive ? 

17. A man earns 12 shillings a day, and his son 8 shil- 
lings: how long will it take both to earn 1200 shillings? 

18. If a man earns $19 a week, and pays $2 a week fo> 
boarding each of his 3 sons at school, how much will he 
lay up in 12 weeks? 

19. A farmer sold 6 cows at $23, 150 bushels of wheat 
at $2, and 75 barrels of apples at $4, and laid out his money 
in cloth at $7 a yard : how many yards did he have ? 

20. If I buy 1 36 1 barrels of flour at $7, and sell the 
whole for $12249, how much shall I make per barrel ? 

21. The earnings of a man and his two sons amount to 
$3560 a year; their expenses are $754. If the balance is 
divided equally, what will each have ? 

22. A man having $23268, owed $1733, and divided the 
rest among four charities : how much did each receive ? 

23. How many sheep at $5 a head, must be given for 30 
cows at $42 apiece ? 

24. A father bought a suit of clothes for each of his 
3 sons, at $123 a suit, and agreed to pay 17 tons of hay at 
$12 a ton, and the rest in potatoes at $4 a barrel: how 
many barrels of potatoes did It take ? 

25. If you add $435 to $567, divide the sum by $334, 
multiply the quotient by 217, and divide the product by 
59, what will be the result? 



26. K&om 1530 yon take 319, add 793 totheremainder, 

multiply the sum by 44, und divide the product liy 37, 
wbat will be the result? 

27. A miui's annual income is $4350; if be spends ^13(15 
for bouse rent, $1439 for other eiiwnses, and the balance 
in books, at $3 apiece, bow many books can he buy P 

z8. A farmer having $3038, bought 15 tons of hay at 
„ $1 1, 3 yoke of oxen at tiss, 375 sheep at ^5, and s[)ent tlio 
L^PBt for cows at I41 a head : how many cows did he buy F 



GENERAL PRINCIPLES OF DIVISION. 



81. From the nature of Diviaion, the ahsohtle value of tbo 
quotieni depends both upon the divisor and the dividend. 

The relalive value of the quotient; that is, its value com- 
pared with the dividend, de|>endfl npon the divisor. Thus, 

1. If the divisor is eyjioZ to the dividend, the ciuotientia i. 

2. If the divisor is greater thau the dividend, the 
quotient is less than i. 

3. If the divisor is kss than the dividend, the ([notient 
is greater than 1. 

4. If the divisor is i, the quotient Is equal to the dividend. 

5. If the divisor is greater thau i, the quotient is lesi 
than the dividend. 

6. If the divisor is less than i, the quotient is greater 
than the dividend. 

82. The relation of tlie divisor, dividend, and quotient 
is Buch that the divisor remaining the same. 

Multiplying the dividend by any number, multiplies the 
BirfMMil by that number. Thus, i2~-2=b; and (12x2) 
. z. Conversely, 

what dwB the absolula ™lne of the qnoHent dBpondl lis relstlTO 

hedlTianr IsbijubI to the illvfdenil, irhat In tninol the qnolleiitf K 

'lesBl If tho divlMirlB T, whBll" theqnnilmtf If E'«>t»r O'"" ' ' 

tt than 1 1 8i. What le the eDMt of ttmltlplylne thi dlrUoiut I gj. Of ilMd- 
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83. Dividing the iliviJend by any number, divides the 

quotient by that uumber. Thus, (iz-T-z}-e-z=6-rz- 

84. Multiplying the divisor by any number, divides the 
qnotimt by that number. Thus, 24-^6=4; and 24-^ 
(6x2) =4-=- 3. Conversely, 

85. Dividing the divisor by any number, mullipUes the 
quotient by that number. Thus, 24-r(6-r2)=4:^ 2. 

86. Multiplying or dividing both the dicwor and (ftw- 
(&/irf by the same number, does not alter the quotient. 
Thus, i,%^&=6; BO {48x2)-7-(8x2)=6; and (48-=-2)-^ 
(8-2) = 6. 

Note. — Multiplying or dividing tlio dlTtdeod, prodacea a i(A« 
e£^t on thp qnotient ; but multiplying or dividing the divisor, pro- 
duces tlie oppotite effect on tiie quotient, 

86, fl- If a number ia both multiplied and divided by tho 
same number, its value ia not altered. Thus, (7 x 6)-i-6 is 
equal to 7. 



87. A JVo6/em is somctliing tu be do7ie, or a qiwstiun 
to be solved. 

88. A Formula ia aapecific rule by which problems 
are solved, and may be exjjressed by common language, or 
by «i^na. 

89. Tbe/owr ^reayf Problems of Arithmetic have already 
been illustrated. Tliey ai-e — 

ist. When two or more numbers are giTen, to find their 
mm, or amount. {Art. 29.) 
2d. When two numbers are given, to find their differenet. 

84. WhatlnthcpffeotofmnltlpljingUiodivlmrT Ot [Holding HI 8G. Wlwl 
ifl (he efliv t of mulilpljine or diTldlag both tlut dlvljtut und dlTldendT 87. WliM 
Is ■ problcmT SK, A fonnuUF ^, The TonrK'^itl pmblems ut itritbmeilj 



> 
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3d. When two factors are givea, to find their product. 
(Alt so.) 

4tb. When two numbers arc given, to (lud how niany 
times one is contained in the other. (Ai-t. 73 ) 

90. These problems constitute the four fundamental 
rules of Arithmetic, called Addition, Subtraction, Multt- 
jilicatiOTt, and Division. 

Notes.— I. Tbese mlea are called fundamental, because upon 
t^hem are liaBed all arithnietii^ o]>eratiotis. 

2. Aa muit^lieation IB an a,bhTtiya.tedti>Tm of addition, and dnngion 
of iuWracfiofl, it follows tliat every ch-iiige made upon the 'cai'ie of a 
xiumber, iGust inereate or dimiiiUh it. Ili^nce, Btrlctl.v epeabiog, 
fthere are but tieo fuAdomootal nperations, viz.: aggreyatUtii and 
^Uminution, or inertate and dareaae. 

3. The follnwtng problems, tbough subordinate, are po closely con- 
Kected witli the preceding, that a passing nolice of tUcm may not be 
SrapToper, in this connection. 

91. To And the ffreat^r of two numbers, the less and their 
dlffei-em-e being given. 

1. A planter raised two successive crops of cotton, the 
smaller of which amounted to 4168 liales, and the dif- 

^rence between them was 11 13 bales: what was the 
.greater crop ? 

ANALTSia, — If tlio different between two numbcre be added to 
■*ho leti, it ia obrione the »um must be equal to the preater. There- 
Sbie, 4168 ba]e6+ 1123 bales ot 5291 bules most be tiie g'reater crop. 
Xencc, the 

Rule.— Tb the less add the di£erenct, and the sum a ill 
ie llw greater. (Art. 39,) 

2. One of the two cantbdates at a cui tain election, re- 
iiyed 746 votes, and was defeated b\ a majontry of 411: 

Ihowmany votes did the aucccssful candidate nctive' 

911. What do these tcurtlmie? ."tolr Why flo called' Whul Is glwii nnd 
'whil reqalnid In addition! In »nl)[rBctIon r In mnlllplicntionr In divInloQ) 
Wben beglQ Ihe o[wralian in odillllou Aabtractlon nnd n iliipllcatlot)? Where 
In divlilon t What Ib the dlfrerencebrivFe,.!! aildlllon and ^nl>T ra<^ i.ni t B<'ltv<juii 
■dclilion and mnUirlleatlon! Butween gvbtracUon and dlvleiony Between 
miillliiUcatlanaiHldliisiDDl 



92. To And the Itm of Iwo numbers, the ^re^tvr wti 
Iheir itiffv.reHfr being given. 

3. The greater of two cargoes of floar ie 5267 liarrels, 
knd thi^ir difien'nee is 134S barrets: how niaiiT barrels does 
tho spuiller eoutniu? 

AxALVHIB.— The diffrreiiet added to the let* noniber equals the 
gruttrr : thnt^foro, tlie greater diminishod by the differener, must be> 
<>i|uul In the Uu : aDd 5367 barrels miauB 1348 b&crcls leuvce 3919 
barrcls. the tuDoller cargo. Henee, the 

RuLK. — /Vtwrt l/i€ greater suVtract the difference, attd tkff 
result will be lite less. (Art. 3S.) 

4. At ft certain election one of the two candidates re- 
ceived 1366 Tot*?s, and was elected bj a majority of 219 
Totes: how many votes did the other candidate receive? 

93. The Product and one Factor being given, to find fhn 

other Factor. 

5. A drover being asked how many animals he had, 
replied that he had 67 oxen, and if his oxen were multi- 
plied by his number of sheep, tJie product would be 
37520: bow many eheep had bo? 

AKAI.TSIB. — Btace 37530 is a product, and 67 on» of its fketoni, the 
rtftw (actor must bo as maiijr as there are 67B in 37520; and 
375!K>-f-67=56o, (Art. g3.) Therefore, he had 560 sheep. Hence, the 

BnLE. — Divide the product by the given factor, atid the 
qvolient mil be lite factor required. (Art. 6z.) 

6. The length of a certain park is 320 rods, and the 
product of its length and breadth is 5 1 200 rods : what is 
iti breadth ? 

94. The Product of three or more Factors and all the 

Factors but mte being given, to find that Factor. 

7. The product of the length, breadth, and height of 
a certain mound is 62730 feet; its length is 45 .feet, aud 
ite breadth 41 feet : what is its height ? 

qi. How Unci thegTMtcr of two nninliert 
^, HowSnf Ibeleu. tbe ip^Uu uid dlffiv 
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AKAt-tBia. — The contents of solid bodiei are found hy multlplylDg 
llielr length, breadth, and tliKknttH to^jether. Noir as tbo leDgth ia 
45 feet, and iho breadth 41 feet, the product of wliicli is 1845. tbe 
heif!bt most be 63730 feet divit)^ by 1845, or 34 feet. Ueace, tbe 

Rule. — Divide the given product by the product of 
the given factors, and the quotient will be the factor re- 
quired. (Art, 93.) 

8. The continueii product of tlie diBtancea wb' h 4 men 
traveled is 1944630 miles; one traveled 45, jiotlier 41, 
and anotiier 34 miles: how fur did the foarth travul? 

95, To find the Dividend, the Dlviaor and Quotient being 
given. 

9. If the quotient is 7071, and the divisor 556, what ia 
the dividend ? 

ritiTSiB. — Since tbe quotien t abowH bow many timeB the dtfinor 
'Contained in tbe dividend, it follows, tbat tbe product of the 
and quotient miist be equal to tUo dividend. Now 7071x556 
:3g3i476 the dividend. Hence, tlm 

RcLE. — Multiply the divisor bg the quotient, and the 
•SiuU will be the dividend. (Art 74.) 
' 10. What number of dollars divided among 135 persons 
bl give them J168 apiece ? 

K To find the Dlviaor, the Dividend and Quotient 
■ being given. 

BCi. What mnst 8640 be divided by that the quotient 
wrbe 144? 

Hl(Ai.T8IS. — SIdgo tbe quotient sbowe how man; limea the divisor 
WmtAJned In the dividend, it followH that if tlie dividend is divided 
nhe qiioUent tbe result must be tlie divisor, and 8640-1-144=60. 
Hiefore, the divisor la 60. Hence, the 

KdIiB. — Divide the dividend by //. quotient, and tha 
muit mil he the divisor. (Arte. 62, 93.) 

Bag. Tbe prodDCt and ace bctar bdag slven, bow And ttic Dlhar BKtotI 






PROBLEUS AND FOBH 



II. If the divideDd ia 7620, and the quotient 127, what 
mnst be the divisor? 

97. Ths Sum and Differeiiee of two numberi being given, 
to And the ?i'amberg. 

13. The snm of two onmbere is 65, and their difference 
15 ; what are the numbers ? 

AkjU-Tbis. — The aiim 65 is equal to the greater niimber inercaBed 
by the hsa; and the greater diminiBhed by the dlfllireaee 15. ia 
iKlUkl to the 1«M (Art. 38). Brace, if i; is laten Irom 6s. the re~ 
nudndttr 50, laiin l« tiric«< the lees. Bat sa-i-2=z5 the lees aaia- 
boT-. and 35-)- 15 = 40 Ihcr (greater numbur. 

/•riw/.— 40 + 25=55 tiicglveafltiiii Hence, the 

HULE. — From the sum take Ihc difference, and half (!ie 
nmainder will be the Je^s number. 

7\) the le-i." add the differeitce, attd the resvli will be the 
freaier. (Art. 39.) 

14. A mfrclmnt made tss^S iu two veara, and the dif- ' 
feivnee in his anuiitd gain was $976: what was his profit I 
eaoh year ? 1, 

ij. Tlie whole number of \otes cast for the two candi- 
dates at a t'ertaiii election was 5564. and the succesefol 
oundidato was elected by a majority 708 : how many Totea 
did each reoeivn ? 

16. A lady paid $250 for her watch ond chain; the 
former being valued $42 higher than the Utter; what was 
the price of each ? 

17. Two pupils A and B.solved 75 examples; B solving „ 
15 less than A: how many did each solve I* 

18. A and B found a pocket-book, and returning it to ' 
the owner, received a rewai^d of $500, of which A took ' 
$38 more than B : what was the share of each ? 



ANALYSIS. 



9S. Analysis primarily denotes the Kcparafion of an 
■ <lbject into its clemunts. 

99. Analysis, ia Arithmetic, ia t]\e process of traeitig 
She rela/imi of the conditiona of a problem to each other, 

, find thence deducing the euccessive steps necessary tor its 
^Mnlution. 

^H. Notes. — i. Tlie appUution of Anal}^a to uritlimctic ia of recent 

H 4ate, and to tLia Bourca tbe l&te impiovemeDls in the mode of 

teaching the subject are cliieflj due. Previous to this, Arithmetia 

to most pnpilH, wns a hiddta mj/nterg, ro^rardeil aa lM<.}~oud the reach 

of all but the favored few. 

3. The papU has alresd; learned to aiuilyze particular exnmples. 
and ft'om them to dtdaca tpteifie tvIfm hj whicli similar examples 
■naj be solved ; but Ari&mttkal Ajuilgdi haa a much wider range. 
It is applied with advantage to thoee clasaes of extunplee commonly 
placed under the heads of Barter. J'orentiige, Profit and Lot>, 
Simple aniChmpovntl Prnportian, Parlnernhip, etc. la a word, it 
Jb tbe grand Oimmon-8miM Ruin by which businese men perform 
tlie great msjoritj of commercial calcolations. 

100. No specific directions can bo prescribed for analyli- 
eal Mictions. The following suggeationa may, however, 
be Berviceable to beginners : 

^^B ist In general, we reason from the given value of one, 

^^Hd tbe valve of /wo or more of the same kind. Or, 

^^m 2d. From the given value of ln'o or more, to that of owe. 

^^1 III the first instance we reason from a part to the 

^^MAofe ; in the second, from the whole to a part. 

^^r 3d. Sometimes the resvU of certain combinations is 

' given, to find the original numier or base. 
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78 ANALYSIS. 

In such caseSy it is generally best to begin with the 
result, and reverse each operation in succession, till the 
original number is reached. That is, to reason from the 
residt to its origin, or from effect to cause. 

1. A former bought 150 sheep at $2 a head, and paid 
for them in cows at $20 a head : how many cows did it 
take to pay for the sheep ? 

2. How much tea, at 85 cents a pound, must be giren 
for 425 pounds of rice, at 10 cents a pound ? 

3. IIow much sugar, at 12 cents a pound, must be given 
for 288 pounds of raisins, at 18 cents a pound ? 

4. How much com, at 80 cents a bushel, must be given 
for 160 pounds of tobacco, at 30 cents a pound? 

5. IIow much butter, at 40 cents a pound, must be 
given for 62 yards of caUco, at 20 cents a yard ? 

6. Bought 189 yards of hnen, at 84 cents a yard, and 
paid for it in oats, at 42 cents a bushel : how many bushels 
did it take ? 

7. Paid 18 barrels of flour for 30 yards of cloth, worth 
$6 a yard : what was the flour a barrel ? 

8. A farmer gave 15 loads of hay for 45 tons of coal, 
worth 16 a ton : what did he receive a load for his hay ? 

9. A sold B 35 hundred pounds of hops, at I27 a hun- 
dred, and took 45 sacks of coffee, at $14 a sack, and the 
balance in money : how much money did he receive ? 

10. James bought 96 apples, at the rate of 4 for 3 cents, 
and exchanged them for pears at 4 cents apiece: how 
many pears did he receive ? 

11. A farmer being asked how many acres he had, 
replied, if you subtract 20 from the number, divide the 
remainder by 8, add 15 to the quotient, and multiply by 5, 
the product will be 125 : how many had he ? 

Analysis. — Takinpf 125 as the base, and reversing the several 
operations, beginning with the last, we have 125 -1- 5 z= 25, the 
number before the multiplication. Again, subtracting 15 firom 2% 
we have 25—15=10, the number before the addition. 



Neit, multiplying lo by 8, we hKV« i< 
Uie divisiua, FinkUy, adding 20 to 8c 
cimiber required. 

12. Wba.t number is that, to which, ir 25 \x add^d, and 
the sum multiplied by 9, the product iriU be 504 ? 

13. What number, if diminished by 40, and the remaui- 
der divided by 8, the quotient will be 58 ? 

14. A mun being asked how many children bo had, 
snaffercd, if you multiply the number by 1 1, add 33 to 
the produci, and diride the snm by 9, ^ qaodent will 
be 16: how many children had be? 

i$- The greater of two numbers is 3 tiine« tbe fees, and 
th-J 511111 of tbe numbers is 36 : what are the numbers ? 

AsALTBia. — The Hmaller nnmber to i pMt. ■nd tbe Itiger 3 p«rta ; 
^KBHe. tbo emu of tbe two ie 4 pans, which by the oondttiiios i» 3b. 
Stiv, if 4 ports of a uomber are 36, 1 put ie equal to u nuuijr muM 
* there are 49 in 36, or 9. Therefore 9 ia the smaller aumber. and 
I timeB 9 or 37, the gri^nter. 
ifi. The sum of two nnmbere is 7a, and the greater is 
les the less- what are the numbers? 
. Divide 473 into three such parte, that the second 
1 be twice the first, and the third 3 time^ the second 



y AKALTBia. — Calling the fiwt i part the second will be a pafM, 
■ third 6 parts plus 13 : heaoe the Bmn of the three, in the 
IB of the first, is 9 parts plus 13. which by the conditions a 472. 
g T3 &om 47J lenves 459. and we have 9 parte equal lo 4S9- 
w if 9 parte equal 459. I port ia equal to »» many units as 9 ia 
ned times in 459, or ji. Therefore the first ia 51, the second 
a 51 or IM, the third 3 tiraes 102 plua 13 or 319. 
18. A and B counting tbc-ir money, found that both 
i J473, and that A had 3 times as much as B plua $25: 
s much bad each ? 
. The Bum of two numTwra is 243, the second is 
e times the first minus 25 : what are tbo numbers? 
. What nomber is that to which if 315 be added, t he 
n will be 250 less than 2683 ? 
B(For fnrlher nppticationa of Analy^ see Bnbaequent pages.) 



CLASSIFICATION 

AND PROPERTIES OF NL'MBERS. 

101. Numbers ore divided ioto abstract and concrete, 
timple and eom/Htuntl, jrriim aiid composite, odd and even, 
iniegrai, fracliotial, mid mixed, known and unkjioicn, 
similar and dissimilar, annviensuTable and incommen- 
turabtt, rational and irralioiuil or surds. 

DeV. — I. ^Mnict A'iliniiert are tiioae wLich are not applied lo 
Ihiiiga ; ad, one, two, three. 

a. Cvntrelf Nambirt tro thuoe which are applied to things; oe, 
two capa, three pendlB, six jarda. 

3. Simple Nunibfr* ate those which oontfun only onf rUnomination, 
and Doav be either aMnirt or eaiuvete; as. 13. 11 pimnila. 

4. A Cbmpcund Number is one mutaining tuw or morr denomt'nn- 
tiOna, which have the tame baeo or mUhk^ as. 3 shiUinga and 6 
pence ; 4 jarda 3 feet and 6 inches. 

5. A. Prime yumber is one wliicli eaniiot Iw prodaced by multf 
pUcation of any two or more nmnbere. eirept a vmt and iUdf. 

All prime numbers except z and 5, end in I, 3, 7, or 9. 

6. k CornpoHte Niintber is the pniduet of two or maKfatUrrt, each 
Oi which 13 greater than i; as, 15 (5 X3l,a4 (7x3x4), etc. (Art. Sj.) 

A primt nnmbGr dllTen rrom ■ oompoiitt nuIDber in two reepeclB'. Fint, Id 
lU ofigin ,' Biaond, Id Its ifjriilHA'y ; Ills rormer bolng dlviilble DI1I7 iy a unll 
aadUH(/',' the (after bj each or the bcCon ichlcb prodDce It. 

7. Two nmnbcrs are jyrime to each other or rAatiriiiy prime, when 
the only niunber by which both caa be divided without a, remainder, 
Ls a unit or i ; as, ; and 6. 

8. An Eoen Number is one wlilch can bo divided by z without a 
TSmainder ; as, 4. 6, 10. 

g. Ad Odil Number is one which eanrwt be divided by a without a 
remainder: aB. 3. 5, 7. g, 11. 

Name tlie liind of each of the following numbere, and why : 3, 10, 
17. 21, 28, 31. 56, 63. 72, 81, 44, 3g. gi. 57, 51, 84, 99, 100. 

10. An Integer is a nvmbrrr wblch containB one or more tntir§ 
tiniU only: as, i, 3, 7, lo, 50, toa 
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PROPERTIES OF KUMBEn 
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11. A Praetion is one or marf of the eqtaU parts into which & unfl 
divided ; as, i-lialf, a-thirds, s-foiirtba, etc. 

12. k Mixed Numbfr is an inieger and a, frattian oxpreseed 
together; bb, si, iij, etc 

13. Like or »imilar n.iitnbers are those which expresa units of the 
tame kind or deaomiiiatioii ; as, 3 HhillingB and 5 shillings, four and 

14. ITTilike Nuinbera are tboee n'hich espresB un 
kinds or denoniinatioiiB ; us, 2 apples and 3 oranges. 

15. OommmturnbU Nmnhera are those wliicli can be dividad bj 
the tame nnmber, witbont a remainder ; as, q aod ti, eacb of Trhicli 
can be divided by 3. 

16. In6om.TnentuTabte Numhera are tliose which eanruil lie divided 
b; the same Diiin1)er without a r:^maindor, Tbus, 3 and 7 are iocom- 
Kenanrable. 

17. A gitsen number is one wLoae toIm is expruied. 
A nombeT is also s^d tn bo given when it can be entUy infem4 

something else which ia given. Thus, if two numbers an 
{pveD, their »i<m and di^eraiee are given. 

18. An Unknown Nvmher ia one whosu value is not ^ven. 

102. A Factor of a iiimiber is one of tlie numhorH, 
which multiplied together, produce that numlffir. 

103. An Exact Divisor of a number ia one which 
will divide it without a remainder. Tliua 2 is an exact 
divisor of 6, 3 of 15, etc. 

Notes. — i. An exiet divisor of a number is always a/ictwof that 
Bomber ; and, conversely, a fiictar of a number is always an exact 
(Haitcr of it. For, the dividend is the prail-Uft of the dicinor and 
guoCienl, and tbereforo is diPWiWe by eacb of the numlwre that pro- 

; here restricted to integral 



^^om 



f 104. A JMeCMtere of !i number is an exact divisor of 
kat number. It is so called because the compara/itt 
ignitiide of the numfer divided, is determined by tl;i8 
indard. 
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105. An aliquot part of a number is a factor or an 

$xact divisor of that number. 

Note. — The terms factors, measures^ exact diciwrs, and aliqiwt 
parts, axe different names of the same thing, and are often nsod as 
Bynonymons. Thus, 3 and 5 are respectively the factors, measorcs, 
exact divisors, and aliquot parts of 15. 

106. The reeiprocal of a number is i divided by 
that number. Thus, the reciprocal of 4 is 1—4, or |. 



COMPLEMENT OF NUMBERS. 

107. The Complement of a Number is the dif- 
ference between the number and a unit of the next higher 
order. Thus, the complement of 7 is 3; for 10—7=3; 
the complement of 85 is 15 ; for 100—85 = 15. 

108. To find the Complement of a Number. 

Subtract the given number from i with as many ciphers 
annexed, as there are i^itegral figures in the given number. 

Or, begin at the left hand, and subtract each figure of the 
given number from 9, except the last significant figure on 
tJte right, which must be taken from 10. 

Note. — The second method is based npon the principle that when 
wo borrow, the next upper figure must be considered i less than it ia 
(Art. 37, n,) 

Find the complement of the following numbers : 



I. 328. 


6. 6072. 


II. 56239. 


16. 


73245- 


2. 567. 


7. 8256. 


12. 64123. 


17. 


1234567. 


3. 604. 


8. 9061. 


13. 102345. 


18. 


2301206. 


4. 891. 


9. 13926. 


14. 261436. 


19. 


3021238. 


5. 4638. 


10. 23184. 


15. 40061. 


20. 


7830426. 



lot;. An aliquot part? Note. What is said as to the use of these four terms? 
106. The reciprocal of a number? 107. The complement? loS. How find the 
complement of a number ? 



PROPERTIES OP 




DIVISIBILITY OF NUMBERS. 



109. One number is said to be divisible bj another, 
when there ifi no remainder. The division is then corn- 



When there IS a Temainder, the diriaion is incompkle; 
and the dividend is snid to be indivisible by the divisor. 

Notes. — i. In treating of the dieiiibUUy of nombera, the term 
ditisgr 18 commoulj used for exact diBitor. 

9. Eveiy integral aaiaiiei Ib diviaible b; the unit i, and b; itieif. 
It is not cuetomtuy, however, to cuoMdei the unit i, or the nimiber 
itself, BS a. factor. (Art. loz.) 

^^L HO. In determining the divisibility of numbers the 

^^H^Ho^fing projjer lies or facts are useful: 

^^B Pbof. I. An; uomber ia divieible b/ 3, which ends with o, 3, 4, 



I. Any notnlMr la divlfdble b; 3, if the»u)n of ita digitiie 
Thna, 147 the aom of whose digits is i + 4 + 'i=i3, ia 



3. An; oamboT ie divisible by 4, if its tvso right hand Sguiea ti 
diviBible by 4; bb. 2256, 1536a, 19384. 

4. Any number is divisible by 5, which endi with o 



I 5; ' 



Y 6, which is divisible by 3. 

1- 

ts three right hand figures are 



;. Any even number ip divisible 1 
Fhoa, 1344-^3=448 ; and 13444-6=3; 
j. Any number ia divisible by B, if i 
Blviable by 8 ; bs, 1840, 1688. 25320. 

', Any number ia divisible by 10. which ends with o ; by 100, if it 
la with 00 : by 1000, if it ends vrith 000, etc. 
I. Any number ia divisible by 12 which Is divisible by 3 and 4. 
t. Any number divided by g will leave the same remainder as the 
n of A« digit/ divided by g. Hence. 

10. Any number ia diritibie by 9 if the avm of ita digiti ia divisible 
|. ThuH, thfsumoftheiJifiitB of 54378 is 5-l-4-)-3 + 7 + 8. or 37. 
T. M 27 ia diviBible by 9, we may infer that 54378 is divieiWo 
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11. As 9 is a multiple of 3, anj number divinble by 9, is also 
dirisible bj 3. 

12. Any nKinft^ divided by 11 will leave tlie »atne remainder as 
the 9um of its digits in tbe rrm plaees, taken from the mm of tluDse 
in the odd placses, counting from the light, the latter being increased 
or diminished by 11 or a multiple of 11. Thus, the sum of the 
digits in the even places of 314567, vis., 6+4 + 3, ^^ i3> is eqnal to 
the sam of the digits in the odd places, viz., 7 + 5 + 1, or 13 ; there- 
fore, 314567 is divisible by 11. Hence, 

13. Any number ia divimhU by 11 when the sum of its digits in 
the even places is equal to the eum of those in the odd places, or 
when their diffcrente is divisible by 1 1. (For a demonstrati^^n of the 
properties of 9 and 11, see Higher Arithmetic.) 

14. If one number is a dititor of another, the former is also a 
divisor of any muUiple of the latter. (Art. 103, n.) Thus, 2 is a divisor 
of 6: it isalsoadivisorof the product of3 times 6, of 5x6, and of any 
whole number of times 6. 

15. If a number is an exact divi$or of each of two numbers, it is 
also an exact divisor of their »um, their difference, vad their prodvet. 
Thus. 3 is a divisor of 9 and 15 respectively ; it is also a divisor of 
■qTT?, or 24 ; of 15—9, or 6 ; of 15 x 9, or 135. 

16. A eomjwfite number is divimble by each of its prime factors, by 
the prixfurt of any two or more of them, and by no other number. 
Thus, the i)rimo factors of 30 are 2x3x5. Now 30 is divisible by 
by 2, 3 and 5, by 2 x 3, by 2 x 5, by 3 x 5, and by 2 x 3 x 5, and by no 
other number. Ilonco, 

17. The leant divisor of a composite number, is a prime numl>6r. 

18. An odd number cannot be divided by an even number without 
a remainder. 

19. If an odd number divides an even number, it will also divide 
ha^fo{\U 

20. If ftn even number is divisible by an odd number, it will also 
be divisible by dovJble that number. 

If s nnmber is divided by 9, to what is the remainder equal f When is s 
■nmhor divieihle by q? If a number is divided by n, to what is the remainder 
•qua] T When is a number divisible by 1 1 ? If a number is a divisor of another, 
fSutt it tnie of it in regard to any multiple of that number? If a number is s 
diviior of eacli ©^ *w® numbers, what is true of it in regard to their sum, dlf- 
§KiVD!OS and product ? By what is a composite nnmber divisible ? NoU. What 
. tfne'of the least divisor of every composite number? Is an odd number 
SfUttJo by an ^^^^ ^ ^^ ^° ^^ divides an even nnmber, what la tme of half 
*l?l II gg even number la divisible by an odd, what is trae of it in regard ta 
.^^%^ lligt nnmber ? 



FACTORING. 

Tn Factors, we have seen, are numbers wMch mtH 
£plied together, produce ^product (Art. 42.) Hence, 

112. Faetorlitg a number is fiuding two or more fac- 
tors, which multiplied together, ^rorfwce the number. Thus, 
the factors of 15 are 3 and s; for,3X5 = is. (Art. 56, m.) 

NOTE.^Erety number is diviable by itsdf and by i ; henco, if 
multiplied by i, the pTiHiiicl will bo tlie nninber itself. (Art, 41.} 

Bat it cannot properly be said that lis afaetor,n<it Ihal aniimber 
ia B. faetin" of Itaelf, If eo, uil numbera ore eimtpoaiCe. (Art. ioq, n.) 

113. To resolve a Composita Number into two Fin:tors. 
Divide the number by miy exact divisor ; the divisor and 

quotient will be fac/ois. (Art. 6z.) 

Note. — Every componte number most have tino faetort at least; 
Mine havo three or Toore ; and otliers may be resolvoU into tei'eral 
Hftrent pniri of factots. (Art loi, Def. 6.) 

. Whatai¥thetwofacfcoi-sof35? Of 49? Of lii? 
I 3. Name two factors of 45 ? Of 56 ? Of 7 z ? Of loE ? 
[ 114. To find Iho J>lffci-etit Fairs of factors of a 
Composite Number. 
. What are the different pairs offiictors of 36 ? 
{ Akaj.tbis. — IHviding 36 by 2, we have 36-^8=18. 36-^2 — jg 
. 36-=-3 = t2; 36-*-4=9; and 36-4-6=6. Tliat 36-^3=12 
L the difibrent pairs of factors of 36 ore 2x18; 36 — 4^ 
X g ; and 6 X 6. Hence, the 36-:-6= 6 

EcLE. — Divide the given nvmher continually by each of 
its exact divisors, beginning with the least, until the quih 
tient obtained is less than the divisor employed. 
_ JRe divisors and corresponding quotients will be the 
Afferent pairs of factors required. 



FACTOXISG. 



^OTK.^Tbe £rrjBaa 5s aCTpcfed as smb m the fMMntf is tern tlimn 
the '£*r^«/r : 'Jjt, zhtt ^HomfLd.u fuUn will be mmtUar to ihoee 

FiiL'i oie di5.rrn: pairs of factors of the foDowing 

smmb^rs: 



4- ^c. 


3. 


3^- 


12. 


96, 


16. 


256, 


5- ^7» 


9- 


45- 


13- 


no. 


17. 


475» 


^ 30, 


ic 


5^' 


14- 


144, 


18. 


600, 


7- 3^. 


II. 


75? 


15- 


225, 


19- 


1240. 



PRIME FACTORS. 

lis. The JVim^ Factors of a number are the 
}*rit/ie yumbers which, multiplied together, produoe the 
number. 

116. Every Cott^pasite JS^amber can be resolved 
into jrritne factors. For, the factors of a composite num- 
ber are divisors of it, and these divisors are either prtms 
or cotnposite. If prime, they accord with the proposition. 
If comp(K>iiey they can be resolved into other factors, and 
so on, until all the factors are prime, (Art 114.) 

117. To find the l^ime JTactors of a Composite Number. 

Ux, I. AVhat are the prime factors of 210? 

Analysis. — Dividing 210 opkratioh. 

by any prime number that ist divisor, 2 | 2 1 o, given, 
will exactly divide it, as 2, 2d " 3 1 05, ISt quot 



35, 2d " 

7,3d " 
1,4th " 



we r«8olve it into the factors 3d " 5 

2 and 105. Again, di\iding 4th " 7 

tho ist quotient 105 by any 

prime number, as 3. we re- Hencc, 210=2x3x5x7. 

solve it into the factors 3 and 

35. In like manner, dividing the 2d and 3d quotients by the prime 

numl)crs 5 and 7, the 4th quotient is i. The divisors 2, 3, 5 and 7 

are the prime factors required. For, each of these divisors is a 

prime number, and the division is continued until the quotient is a 



115. What are prime factors? 116. What is said of compmite nnxnberB? 
now find the prime fiEtctors of a number? 



UTiit; tLercfoTe, Oie aeTenl dlviaora must be the prime faetoff 
required. Hunee, the 

Rule. — Dh'ide the given number by any prime number 
thai will divide it without a remainder. Again, divide 
this quotieitt by a prime number, and go on, until the quo- 
Jient oilained is i. The several divisors are the 2>rime 

dors required. 
JlToTB. — Ah the lea/t dioiaor of every number is prime, beglnneta 
esH liable to mistakea bj taking for tbe diriaor the gmaHeit 
r that will divide the Boveral divideoda vithout a remainder 

I Find the prime factors of tlie following uumbers : 



7. 1 84. 


12. 


1000. 


17. 2348. 


5. 8. 215. 


>3- 


1208. 


18. 10376. 


9. 320. 


14. 


1560. 


19. 25600. 


10. 46S. 


IS- 


1776- 


20. 64384. 


i. II- 57^- 


16. 


1868. 


21. 98816. 



;. To find the Frimc FiifturH common to two or more 

Numbers. 
. What are thv? prime factory common to 42, 168, and 

AhALTSIS. — Dividing the given numbera by the 
prime factot 3, the qnotienW are 2r, 84. and 105. opani-now. 

Again, dividing tlieae quotients by tbo prime 
tautor 3, the quolientH are 7, 28, and 35. Finally, 
dividing by 7. the quotients are 1,4, and 5, no two 
of which cati be divided by any number preater 
than I. Therefore, the divimra 2, 3, and 7 are i, 4, 5 

prima factors raqnirud. Hence, tho 

iULE. — ^L Write the given numbers in a horizontal li-ne, 

divide tliem by any prime number which will dividt 

of them without a remainder. 

IL Divide the quotimis thence arising in the same 

manner, as long as the quotients have a common factor; 

the divisors will be the prime factors required. 



,}4, 


. 168, 210 


3)". 84, "5 


7) 7 


. »S. 3S 



Hteinz.— 
^^■S dioidt 



88 CANCELLATION. 

Find the prime factors common to the following 
numbers : 

23. 12, 18, 30. 29. 75, 90, 135, 150. 

24. 48, 66, 72. 30. 132, 144, 196, 240. 

25. 64, 108, 132. 31. 168, 256, 320, 500. 

26. 71, 113, 149. 32. 200, 325, 540, 625. 

27. 48, 72, 88, 120. S3' 316, 396, 484, 936. 

28. 60, 84, 108, 144. 34. 462, 786, 924, 858, 972. 

119. To find the Prime Numbers at far as 250. 

I. JVrite the odd numbers in a series j including 2. 

II. After 3, erase all tJiat are divisible by 3 ; after 5, erase 
all thai are divisible by 5 ; after 7, all that are divisible by 7; 
after 11 and 13, all that are divisible by them: those left 
are primes. 

35. Find what numbers less than 100 are prime. 

36. Find what numbers less than 200 are prime. 



»-•- 



CANCELLATION. 

120. Cancellation is the method oi abbreviating opera- 
tions by rejecting equal factors from the divisoLand dividend. 

The Sign of Cancellation is an oblique mark 
drawn across the face of a figure ; as, S, 5, %, etc. 
Note. — Tlio term cancellation is from tlio Latin canceUo, to erase. 

121. Cancelling a Factor of a number divides 
the number by that factor. For, multiplying and divid- 
ing a number by the same factor does not alter its value. 
(Art. 86, a.) Thus, let 7 x 5 be a dividend. Now cancelling 
the 7, divides the dividend by 7, and leaves 5 for the 
quotient ; cancelling the 5, divides it by 5, and leaves 7 
for the quotient. 

n . - - ■ I ■ I .1 .1.1 n 

1 30. What !■ caDceHation f lai. Bffoct of canoelliQfi^ a flictor 7 Why f 



122. To dtvlda one Compotile Number by another. 

I. What is the quotient of 72 divided by 18 ? 

Akaltbis. — The dividend 71=9 x 4 k 2, aad opi[a*rnni. 

llie divisor 18=9x2. CunceUing the com- 71 9!x4x2 

mon faotore 9 and 2, we liavo 4 for the i8~~Slx 2 ~^ 
rVMtient. 

3. Divide tlie product of 45 x 17, by the product of 9 x j, 
, A;IALT8IS. — In this example tlio product of the two 9 ^5 

i compo«Dg the diviaur. viz.; 9x5. equaJe one S 17 

A rt«. 1 1 7 



>r of the dividend. We tlierefote cancel these eqxials 
It once, and the factor 17 is the quotieut. 



i&mant.— la this opemtion wo place the Dambere compavlng the dlvlHor on 
the l^ of ■ jHfTKndtcufor line, and iboee compatlne the tlMdDnd nn the right. 
The ronntt is Iheeaineaa ir the divisor wereptsced untfir the dirldend u lieRtre. 
Eacb method has Its ndnujlageB, uid moj be uaod it pleujoro. Benoo. tho 

Rule. — Cancel all the factors common to t/w divisor and 
dividend, and divide the product of t/wse retTtaining in the 
dividend by tlie product of those remaining in the divisor. 
(Art 86.) 

SoTBS. — I. Whpn either the dirlmr, dindend, or iotlt, consist of 
two or more factors connected b? the sign n , thej may be Tcgardcd 
SB eompmte nuoibcTa, and the common fiB.ctor8 be cancelled before 
the multiplicntloQ is performed. 

3. Ttiis rule is founded upon the principle that, if the divisor and 
dividend are both divided h^ the same number, the quotient is not 
altered. (Art. SG.) Its utility is most apparent in those operations 
which Involve both multiplieaiion and dttifkn; as Fractions. Fro- 

j. When the factor or factor* cancelled egvnl the number itself, 
tho imil I, Is always left : for. dividing a number by itself, the 
quotient is t. When the i stands in Uie dividend, it must be 
iHat'ned. But when in the divisor, it is dinregarded. (Ait. 81.) 

3. Divide the product 5 x 6 x 8 by 30 x 48. 

801.UTIOK.— Cancel! ine the common 5x6x8 5x6x8 I I 
factors, we have 1 in the dividend ,0 x 48 ~ SS X ^8. ' 6~6 
■ -|d 6 in Iho divisor. (Art, iia, n.) ^ ^ 

3. Bajg Ibr caneeQlag In dlvleloD' Xali. On wbitis the rnla ranodndt 
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4. Divide 24 x 6 by 12 x 7. 7. Divide 18 x 15 by 5 x 6. 

5. Divide 42 x 8 by 21 x 2. 8. Divide 56 x 16 by 8 x 4. 

6. 18 X3 X4by 12 x6. 9. 28x6 x 12 by 14x8. 

10. Divide 21x5x6 by 7x3x2. 

1 1. Divide 32x7x9 by 8x5x4. 

12. Divide 27 x 35 x i4by 9 x 7 x 21. 

13. Divide 33 X 42 X 25 by 7 X5 X II. 

14. Divide 36 x 48 x 56 x 5 by 96 x 8 x 4 x 2. 

15. Divide 63 X 24 X 33 X 2 by 9 X 12 X II. 

16. Divide 175 x 28 x 72 by 25 x 14 x 12. 

17. Divide 220x60x48x69 by 13 x iiox 12 x8. 

18. Divide 350 x 6^ x 144 by 50 x 72 x 24. 

19. Divide 500 x 128 x 42 x 108 by 256 x 250 x 12. 

20. How many barrels of flour, at $12 a barrel, must be 
given for 40 tons of coal, at $9 per ton ? 

21. How many tubs of butter of 56 pounds each, at 
28 cents a pound, must be given for 8 pieces of shirting, 
containing 45 yards each, at 26 cents a yard ? 

22. How many bags of coffee 42 pounds each, worth 
4 shillings a pound, must be given for 18 chests of tea, 
each containing 72 pounds, at 6 shillings a pound? 

23. Bought 24 barrels of sugar, each containing 168 
pounds, at 20 cents a pound, and paid for it in cheeses, 
each weighing 28 j)ounds, worth 16 cents a pound: how 
many cheeses did it take ? 

24. A grocer sold 10 bogheads of molasses, each con- 
taining 6^ gallons, at 7 shillings per gallon, and took his 
pay in wheat, worth 14 shillings a bushel: how much 
wheat did he receive ? 

25. A young lady being asked her age, replied: If you 
divide the product of 64 into 14, by the product of 8 into 
4, you will have my age : what was her age ? 

26. A has 60 acres, worth $15 an acre, and B 100 acres, 
worth $75 an acre: B's property is how many times the 
value of A^s ? 



COMMON DIVISORS. 

123. A Common Dirlsov ia any number that will 
ilivide tmo or more numbers without a remainder. 
121. To find a Common Jiiviaor of two or more Numbsri, 

1. Kequired a common diriaor of lo, 12, and 14. 

ABAi.TSia. — By inspection, wo jx^reeive tUat 10= 10=2x5 
2x5: 12=2x6, and 14=2x7. The factor 2, iu com- 12 — 2X6 
mnn to each of tbe given numbers, anil is llierefora 14 = 2x7 
a. common divisor of them. (Art. 133.) Hence, tUo AnS. 2. 

EuLH. — Resolve each of the given numbers into two 
factors, one of which is common to them all. 

Find oommon divisors of the following numbers : 

2. 8, 16, 20, and 24. Ans. 2 and 4. 

3. 12, 15, iS, and 30. 6. 21, 28, 35, 49, 63. 
4- 36, 48, 96, and 108. 7. 20, 30, 70, and 100. 
5, 42, 54, 66, and 132. 8. 60, 75, 120, and 240. 

I 9, 16, 24, 40, 64, 116, 120, 144, 168, 264, 1728. 



GREATEST COMMON DIVISOR. 

. 125. The Grcatetit Common Divisor of two or 
lore numbers, ia the greatest nnmt>er that will divida 
ft of them without a remainder. Thus, 6 ia the greatest 
mon dirisor yf 18, 24, and 30. 
h 'Notes. — i. A tomTOon dimtor of two or more nnml»era ia tiie BBtna 
P M. eoiamtm factor of tboso numbarB ; and tlie gnjiUtt oommon 

>T of them is tiioir greateai common factor. Heuce, 
ra. If an; two nombera have not a common fiirtor, ihej cannot 
•B a eotnmim diritiiir greatfir than i. (Art. 112, 11.) 
3. A romnion divisor is ofl<'n ctilled a cojitmnii. tneatUTf, and the 
greatett common divisor, tbe grentest common meature. 
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Rdi.e. — Divide the greater nutnher hy the less; then 
divide iJte first divisor by the first remainder, the second 
dioiaor by the second remainder, and so on, until nothing 
remains; the last divisor will be the greatest common 
divisor. 

3T0TES. — I. If tliere are more than (mw nombors, begin with tlie 
emallor. and Gnil tlio greatmt eomnmit dieisor of two of tbem ; tbcn 
of this divlBor and a third number, and 8u on, nntil all the numlwra 
have been taken. 

2. The grealest common diviaor of two or more prime numbers, 
(■r nambent prime to earh other, is i. (Art. ii3, n.) 

3. If the last divisor is 1. the Dombere are prime, or pn'niS to wrfl 
Other ; therefore their greatest common divisor ia i. Such numbers 
ve said to l>e ineamnienntralik. (Art. 101, Def. i6.) 

2. What is the greatest com. divisor of 48, 72, and loS ? 
What ia tlic greatest common diviaor of 72 and 120? 



SECON D METHOD. 

To find the greatest Vomumii Diviaor by Prime 
Facto ra. 
4, What is the greateet common divisor of 28 aiid 4a ? 
Ahaltbis. — Resolving the given 1 



1 both, 

and 40=3 X a x 10. Now the pradact of these ''" '■'••'■'• 1 
fitutore, viz., 2 into 2, gives 4 for the grenteat 4° — ^ '^ 2 X 10 

FmrQon divisor, the same a.t b; the lirst method. A. ns, 2x2 = 4. 
5. What ia tho greatest com. div. of 30, 45, and 105 ? 
Asu-TSie. — Setting the numbers in a hori- omnArioB. 

■ontal lino, we divide by any prime nnmber, as 3)3°! 45^ lOS 

3, tLat will divide each without a romiiinder, tl\\q is te 

and set the quotiunts under tho corresponding ' ^ — — 

numbeTB. Again, dividing each of these quo- ' ^' ' 

tients by the prima number 5, the new quotients 3 ** 5 — ^Si '^"*- 
3, 3, and 7. are prime, and have no common 
betor. Therefore, the product of the cqmmon divisors 3 into 5, or 
1$, lathe greatest common divisor. (Ar.. no. Prop. 16) HHnco.tho 

■nlo ror tho s wond metbod T A'oft. Wli»l Is the oyc«t o( 
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Rule. — I. Write the numbers in a horizontal line, and 
divide by any prime number that will divide each without 
a remainder, setting the quotients in a line below. 

II. Divide these quotients as before, and thus proceed till 

no number can be found that will divide all the quotients 

without a remainder. The product of all the divisors will 

be the greatest common divisor. 

Notes. — i. This rulo is the same as resolving the giyen numbers 
into prime factors, and multiplying together all that are common. 

2. The advantage of placing the numbers in a horizontal Hne, is 
that the prime fiictors that are common, may be seen at a glance. 

3. When required to find the greatest common divisor of three or 
more numbers, the second method is generally more expeditious^ and 
therefore preferable. 

4. When the given numbers have only one common factor, that 
factor is their greatest common divisor. 

5. Two or more numbers may have several common divisors ; but 
they can have only one greatest common divisor. 

Find the greatest common divisor of the following : 

6. 63 and 42. 14. 10^ 28, 40, 64, 90^ 32. 

7. 135 and 105. 15. 12, 36, 60, 108, 132. 
'8. 24, 36, 72. 16. 16, 28, 64, 56, 160, 250. 

9. 60, 75, 12. 17. 576 and 960. 

10. 75, 125, 250. 18. 1225 and 592. 

11. 42, 54, 60, 84. 19. 703 and 1369. 

12. 72, 100, 168, 136. 20. 1492 and 1866. 

13. 60, 84, 1 3 2^ 108. 21. 2040 and 4080. 

22. A merchant had 180 yards of silk, and 234 yardfl 
of poplin, which he wished to cut into equal dress pat- 
terns, each containing the greatest possible number of 
yards : how many yards would each contain ? 

23. Two lads had 42 and 6^ apples respectively: how 
many can they put in a pile, that the piles shall be equal, 
and each pile have the greatest possible number ? 

24. A man had farms of 56, 72, and 88 acres respectively, 
which he fenced into the largest possible fields of the same 
number of acres : how many acres did he put in each ? 



MULTIPLES. 

128. A MitUiple is a number which fan be dtvidfd 
by another nnmber, without a Temainder. Thus, u is a 
nmltiple of 4, 

Remark. — The Term MvUipU ia also need in the sense 
of prmluct : as when it is said, "if one number ia a <\\- 
^iaor of another. Ihe former ia alao a divisor of any mul- 
tiple (product) of the liitter." Thus, 3 is a divisor of 6 ; 
it ia also a divisor of 7 times 6, or 43. 

Note. — Mti!tiple is from the Latin muttipleif, havinff many faldi, 
□I taken many limt* ; hence, a pToducl. 

Bat every product is dirinbie by its/aftoTn; huncc, tlio U-.rm cumn 
iadeaole a dividend. The former signiticatlon ie iloriveil rrum lliu 
n of the nnmber ; (ho loiter, from its diitigSiiiilt/. 

"" 129. A Common Multiple ia any numlwr that 
1 be divided by iwo or more numbers witliotit a re- 
"er. Thus, i3 ia a common multiple of 2, 3, 6, and 9. 

130. A common multiple of two or more numtwra may 
'"be fouzid hy multiplying them together. That is. the pro- 
duct of two numbers, or any entire number of timea their 
product, is a common multiple of them. (Art. 128, n.) 

Notes. — i. The factors or ditieors of n moliiplo aro Bomotltnei 
nailed a'j6-miiiUpk». 

2. A number may have an itnlimUed nHmtarof miilllplcB. For, 
icoording to the eecond definition, every number is a multlplit o[ 
itself; and if multiplied by 2, thoprDtfurf wil] be n. grmmd raoltiplo; 
if multiplied by 3, the product vrill be a third multiple ; and univer- 
sally, its product into any whole number -will bo a multiple of that 
(Art. 128 ) 

I Find a common multiple of the following numbera: 

2, 3 and s- 4- '1 8 ond 10. 7. 13, 7 and as. 
1.3, 7 and II. 5. 7, 6 and 17. 8. 19, 2 and 40. 
-, s, 7 and 13. 6. II, 31 and 31. 9. 17, 10 and 34, 



BDb-miilllplea 
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LEAST COMMON MULTIPLE. 

131. The Least Common Multiple of two or 

more numbers, is the Ua^t number that can be divided 
by each of them without a remainder. Thus, 15 is the 
least common multiple of 3 and 5. 

132. A jHultiplCy according to the first definition, is a 
composite number. But a composite number contains all 
the prime factors of each of the numbers which produce 
it Hence, we derive the following Principles : 

Prik. I. That a muUiple of a number must contain all the prims 
factors of that number. 

2. A common multiple of two or more numbers must contain all 
the prime factors of each of the given numbers. 

3. The least common multiple of two or more numbers is the least 
ntimber which contains all their prime factors, each factor being 
ta&cn as many times only, as it occurs in either of the given numbers, 
and no more. 

133. To find the Lenst Common Multiple of two or 

more numbers.. 

I. What is the least common multiple of 18, 21 and 66 ? 

ist Method. — We write the num- ist ofxbatiok. 

bers in a horizontal lino, with a comma 2)18, 2 1, 66 

between them. Since 2 is a prime fac- TT ~ 

tor of one or more of the given num- ~ ^-^ 

bers, it must be a factor of the least 3> 7> ^^ 

common multiple. (Art. 132, Prin. i.) 2x3X3x7x11 = 138^ 
We therefore divide by it, setting the 

quotients and undivided numbers in a line below. In like manner, we 
divide these quotients and undivided numbers by the prime number 
3, and set the results in another line, as before. Now, as the numbers 
in the third line are prime, we can carry the division no further; 
for, they have no common divisor greater than i. (Art. loi.) 
Hence, the divisors 2 and 3, with the numbers in the last line, 
3, 7 and 11, are all the prime factors contained in the given numbers, 
and each is taken as many times as it occurs in either of them. 



131. Whftt Ib the lesBt common multiple f 132. What principles are derhred ? 
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Thepjfore. tbe co&tinned product of these facwm, i''3":3>'7nti, 
or 1386. is the least commoa multiple reqaixed. 

ad Method. — Beaolving each num- al opbiutios. 

ber into its prime lactora, wa have 18 — 2X3X 3 

i8=aK3X3, 31 = 3x7, and 66=3x3 21=3 x 7 

X II. Now, as the least common mul- 66 =; 2 x 3 x 1 1 

tiple must contain all the prime fcc- 

tore of the given number, it must cod- 2X3X ii X7X3 = 1386 
tain ilioao of 66, viz., 3x3x11; vd 

therefore retain these fitutora. Agmn, it must contain the prime 
bctors of 21, which are 3x7, and of i3, which are 3x3x3, each 
being taken ae man; times as it in found in eitlier of tlie given 
nnmberB. Bat 3 is already retaini^d, and 3 has been taken once; ne 
therefore cancel the 2 and one of the 3b, aud retain the other 3 and 

X7X3,. 

EiJLK— I. Write the nujttiers tn a horizonial line, and 
divide by any priine nujnber thai will divtde two or more 
of litem without a remainder, placing the quotients and 
numbers undivided in a line below. 

II. Divide this line as before, and thvs proceed till no 
two numbers are divisible by any number greater than 1. 
The continued product of the divisors and ?iumbers in the 
last line will be t!ie answer. 

Or, resolve the numbers into their prime factors ; miti- 
l^y these factors together, taking each the greatest number 
times it occurs in either of the given numbers. The 
uct will be the answer. 

. These two methods are baaed upon the name principle, 

l^tli.: that the least eorafoon multiple of two or more numbers is the 

least number which contains all their pHnu farti>rs. eiich factor 

beiug- taken as many timet only, as it occurs in either of the givi'n 

nnmbera. (Art. 133, Prin. 3,) 

3. The reitson we employ prime numbers as divisors is bocanse the 
given numbers are to be resolved into pritne &ctora. or factors ^mfnit 

ijj. Hon And the least commnDiDDlrlpIe? Nolf. Upna whalrrladplGHrelhcH 

method! Whj wrtio 
miftbod T ArlT^UL^ < 
|lnn namben uc prime, or prime Ici 
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ic ecteh ether. If the divinore were eampasUe numbers, they would 
be liable to contain factors ccHDmon to some of the qaotients, or 
numbers in the last line ; and if so, their continued product would 
not be the leciet common multiple. 

3. The object of placing the numbers in a horizontal line, is to 
resolve all the numbers into prime factors at the same time. 

4. The chief advantage of the second method lies in the distinct- 
nese with which the prime factors are presented. The former is the 
more eocpeditious and less liable to mistakes. 

5. The operation may often be shortened by cancelling any num- 
ber which is a factor of another number in the same line. (Ex. 2.) 
When the given numbers are prime, or prime io each other, they 
have no common factors to be rejected; consequently, their con- 
tinued product will be the least common multiple. Thus, the least 
common multiple of 3 and 5 is 15 ; of 4 and 9 is 36. 

2. Find the least common multiple of 5, 6, 9, 10, 21. 

Akalysis. — In the first line 5 2)5, 6, 9, 10, 21 

is a fector of 10, and is therefore -\o ^"21 

cancelled; in the second, 3 is a ~ — 

iactor of 9, and is also cancelled. 3? 5? 7 

The product of 2X3X3X5X 7=630, the answer required. 

Find the least common multiple of the following: 

3. 8, 12, 16, 24. 10. 36, 48, 72, 96. 

4. 14, 28, 21, 42. II. 42^ 68y 84, 108. 

5 36, 24, 48, 60. 12. 120, 144, 168, 216. 

C, 25, 40, 75, 100. 13. 96, 108, 60, 204. 

7. 16, 24, 32, 40. 14. 126, 154, 280, 560. 

8. 22, 33, 55, 66. 15. 144, 256, 72, 300. 

9. 30, 40, 60, 80. 16. 250, 500, 1000. 

17. Investing the same amount in each, what is the 
smallest sum with which I can buy a whole number of 
pears at 4 cents, lemons at 6, and oranges at lo cents ? 

18. A can hoe 16 rows of com in a day, B 18, C 20, and 
D 24 rows: what is the smallest number of rows that will 
keep each employed an exact number of days ? 

19. A grocer has a 4 pound, 5 pound, 6 pound, and a 
»2 pound weight: what is the smallest tub of butter that 
can be weighed by each without a remainder ? 



FRACTIONS. 






134. A Frartton is one or more of the equal parts 

to which a unit is divided. 

The number of these parts indicates their name. Thus, 
when 0. unit is divided into two equal parts, the parts aiv 
eaWsA halves ; when into thme, they are called thirds; when 

ia four, fourths, etc. Hence, 

A A«//^ is one of the iwo ec[ual purl s of a niiit ; a 
''third ia one of tlie three equal parts of u unit; a fourth, 
one of the /our equal parte, etc. 



136. The value of these equal parts depends, 
First. Upon the magnitude of the unit divided. 
Second. The number of ^r^s into wliich it is divided, 

Illubtration. — iBt. Ifa large and agmaS apiiXe are each divided 
Into too, three, four, etc., equal parts, it is plain tbat the jiarta of the 
former will bo larger than, the correaponding jiarla of tlie iotfer. 

3d. If one of two equal upples is divided tuto ffra equal parts, and 
the other into four, the parte of tho first will be tvki us iii/ye aa 
those of the si^ond ; if one ia divided into t ino equal parte, the other 
Into six, one part of the firit will be equal to three of the tecoad, etc 

Note. — A ha^ ia iwiee as largu as tt fourth, tJiree limes aa lar^ as 
A tixth,foiir lim^ as large as bq eigMh, etc. ; and generally. 

The greater the n-atniier of equal parts into which the unit is di- 
vided, the Um wi!l be the value, of each part. Conversely, 

The lens the ftumjer of equal parts, the greater will Iw the value 
of each part. 
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137. Fractions are divided iuto two classes, common and 
decimal. 

A Common Fraction is one in whidi the unit ia 
divided into any number of equal parts. 

138. Common fractions are expressed by figures writ- 
ten above and below a line, called the numemtor and 
denominator; as J, }, -fj. 

139. The Denominator ie written below the line, 
and shows into hoie many equal jwrts the unit is divided. 
It is BO called because it names the parts ; as halves, thirds, 
fourths, tenths, etc. 

The Numerator is written above the line, and 
ihowB how many parts are expressed by the fraction. It 
ia BO called because it numbers the parts taken. Thus, in 
the fraction j, four is the denominator, and sliows tliat 
the unit is divided into /o?/r equal parta ; three is the nu- 
merator, and allows that three of the parts are taken. 

140. The Tet'ms of a fraction are the numerator and 



Note. — Fractinne primarity arise froia dividinir a tingle unit into 
equal parts They ore also used lo eipreBs a part of a ei^lcetion of 
unilB, and a 'part of a,friKtion ititelf ; as i Imlf of 6 peara, i third oT 
3 foortha, etc. But that from which tliey arise, ia alwaya regarded 
as a leholt, and is called tlie Vxit or Bate uf the fraction. 

141. Common fractions are nsnally divided into proper, 
improper, simple, compound, complex, and mixed nnmbers. 

1. A Proper Fraction is one whoso numerator ia 
lees titan the denominator ; as |, ^, |. 

a. An Improper Fraction is one whose numerator 
tquals or exceeds the denominator; as $, 4- 

3. A Simple Fraction is one having bnt otu 



1. What OK the terms ot 
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[BTimerator and one denominator, each of Thicli is a whole 
Aamber, and may be proper or imprnjier : as f, 5, 

4. A Compound. Fraction is a fraction of a fj-a€- 
■tion ; as J of |. 

5. A Complex Fraction is one which has a frac- 



tional numerator, and an integral denominator; as. 



4' 5' 

Rbuabk. — Thoee abnonaal expres»iont,'hav\ng fraeiioTtal denam- 

btators. commoDlj' called tMmpleafraelions, do not atrieity come under 

the deJinUim at a. fmotioo. For, a fraction in ont or moT6 of tlie 

tjuai part* into which a unit is divided. But it cauaot proper)/ be 

nid, that ti aoit is divided into j^the, 4^dthB, ete. ; that ia, into 3^ 

aqoal parts, 4^ equal parts, etc. They ore cY]ires8iijna denoting diei- 

u(m, having ifraetiomtl divisor, and abould be treated as such. 

B 6. A Mixed Number ia a wliole number and a,frac- 

\Mon espresaed together ; as, 5 1, 34s-J- 

Nom. — The priraary idea of a fmotion ie a part of a unil. Hence, 
a &aetioD of Uat value than a, nnit, is vallud a proper tiactioD. 

All other (ractjona are called tmpriiper, because, being egval to oi 
jnaleT than a, nnit, thej caunot be said to be a part of a unit. 
Express the following fractions by liguma: 



6. Thirteen twenty-flrsta. 

7. Fifteen ninths. 

8. Twenty-three tenths. 

9. Thirty-one forty-fifths. 
. Sixty-nine hundredths. 



1. Twoflftha. 

2. Four sevenths. 

3. Three eighths. 

4. Five twelfths. 

5. Eleven fifteenths. 

11. iiz two hundred and fourths. 

12. 256 five hundred atid twenty-seconds. 
13, Explain the fraction J. 

AiTALYSiB. — I denotes i of i ; that ia, one snch part ae is obtained 
bj dividing a unit into 4 equal parts. Tbo denominator namoB tbe 
parts, and the numerator numbers the p^rts taken. It ia common 
because the unit is divideil into any number of porta faXen at ran- 
dom ; proper, because its value ia loss than 1 ; and simple, becaoae it 
has but one numeratoi and one denominator, each of which is ■ 
whole number. 



lOS FBACTIOKS. 

14. Explain the fraction |. 

ANALT8I8. — } dcuotee } of i, or } of 3. For, if 3 equal lines are 
McU divided into 4 equal parte, 3 of these parts will be equal to } of 
I lino, or i of the 3 lines. It is common, etc. (Ex. 13.) 

Kead and explain the following fractions : 



IS- f 


ao. ^. 


25- iH- 


16. J of J. 


21. jf. 


26. 28IJ. 


17. «. 


22. If. 


27. i off off 


18. 1 of iJ. 


»3. M- 


28. i of 1 of 2J. 


•^f 


24, -*-. 

10 


29. — ^. 



NOTR. — The 3i8t and 32d sliould be read, "68 twenty-flrti^* 
** 85 Uiirty*«^ty>n(l«,*' and not 68 twenty-^n^^, 85 thirty-^to0#. 

142. Fmctions, we have seen^ arise from diyision, the 
ninfirfvfor l)eing the dinde^idy and the denominator the 
rf/i'iwr. (Art 64, n,) Hence, 

T\\o ivr/w<* of a fraction is the quotient of the numerator 
dividod by tho denominator. Thus, the value of i fourth 
in i-r4, or J; of 6 halves is 6-7-2, or 3; of 3 thirds is 

143. To And a F»*actfoual Part of a number. 

1. What is 1 hulf of 12 dimes? 

Anai.vhih. — If \i (Hmos are divided into 2 equal parts, i of these 
imrtH will oontuin (> dinuns. Tlierefore, t of 12 dimes is 6 dimes. 

NoTR — Tho solution of this and similar examples is an illustra- 
tion of tho Mirond oftjvct or office of Division. (Art. 63, 6.) 

.1. W hat is 1 of 36 ? t of 45 ? J of 60 ? | of 63 ? 

5. What is J of 48? J of 63? ^ of 190? ^0^132? 

6. What is J of 12 dimes? 

Analysis. — 2 thirds aro 2 times as much as 3. But i third of 12 
is 4. Thoriifore, li of 12 dimes are 2 times 4, or 8 dimes. Hence, the 



t42. From what do fractions arise ? Which part is the dividend ? Which the 
divisor ? What is the value of a fraction ? 



PEACTIONB 




UuLE, — Divide the given number by the denominator, and 
JmtUiply fhe quotient by the nuimraior 

To fintl J, divide the number ty i. 
To find \, divide the number by 3. 
To find J, divide by 3, and multiply by z, etc. 



7. What is I of g6? A71S. 42. 

8. What is J of 30 apples ? Of 45 ? Of 60 ? 

9. What ia J of 42 ? f of 56 ? ^ of 72 ? 

10. What is 5 of 45? -r'iiofSD? T^of66? -^j of 108? 

GENERAL PRINCIPLES OF FRACTIONS. 



^^ 144. Since the numerator and denominator have the 

I lome relation to each other as the dividend and divisor, it 

follows that the general principles establiahed in divieion 

IBM applicable to fractions. (Art. 81.) That ia, 
I. If the numerator is equal to the denominator, the 
jralue of the fraction is i. 
I 2, If the denominator is greater than the numerator, the 
hlne is less than i. 
y 3. If the denominator is less than the numerator, the 
Wue is greater than 1. 
4. If the denominator ia 1, the value is the numerator. 

5. MuUiplying the numerator, multiplies the fraction. 

6, Dividing the numerator, divides the fhiction. 

»7. Multiplying the denominator, divides the fi'action. 
8. Dividing the denominator, multiplies the fraction. 
9. Multiplying or dividing both the numerator and de- 
minator by the same number does not alter ike value of 
ihe fraction. 



.44. If the niimo«t<.ri» equal to the den 


omli.-.tor «hatlsthe™ln«orihi 


fnctlonf ir the donomluBtor Ih the |.'ren1c 


.whuff IfleaH.whfllT Ifiheds- 


nmnlnalorisi. whitr Whnl la ilie effect of 


mnlflplyinethemimerBlnrt DWIll- 


iagthennmeralor! Mnltiplylng the aenora 






REDUCTION OF FRACTIONSiJ 

14& Rnttietion of fhictioDs is ehangii^ their terms, 
witboui atleritif the iWm# of the Owctioiis. (Art 142.) 



14& To Reduce ■ Fr*cliofl to ito Loifcut Term 

Def.— The Lotcent Termn of a fraotion tm~\ 
trtmlUst Humbfrs in wliicli its itumerator aad denomitiatoT 
can be expressed. tArt. 101, De£ 7.) 

£c t. Itedace |} to ite lowest terms. 

AHALTGia. — DiridiDfc boih Icraiiorft faiction 
bjr the taxae Dumber dooa not nlier its v&Iue. 
(Art 144. Prtn, 9.) H«we, wedivide the given 
terma by a. and tlio larius of tlie Den (ractioQ ^ ^ 

b;4;tlion!8ult U j. BunUo tonus of ilie frac- 4)^ 
UoD J arc prime to oidi other; therefore, thej 
an tliu lowest l«niis in which jj can bceipreeged. 

Or, If we dirido both terras hj their grtnUit 
comman divisor, which ie 8. we shall obtain the oi^4 3 j 
nmeiwult. <An. ia6.) Hence, the 32~4 "* 

ItOLE. — Divide the numerator and denoniinator em^ 
iinuall}/ hy any number that will divide both icilhout a rt- 
minHder, until no number greater than 1 mil divide them. 

Or, divide both terms of the fraction by t/teir greatest 
evmmon diinnor, (Art 126.) 

NiVTBi,— 1. It fiillowB. coDvereely, that a fractioo is redooed to 
JUjAw hriM. by mulliptj/ing the numerator and dcaoTninator by a 
WMHMU MuUi^Ur. ThiiB, % = \^, both lerms being multiplied by S. 

t. 'rh<iMi Tuh>* dnponil npon the principle, that diviilicK both termt 
nfafnu'tl.inby tbeMtiiii nnmheT does not alter its value. When the 
tarni* aK liflP*. tkn ancnnd method >s preferable. 



1 


HSDCCTIOS 


^^^H 


^B fiedace the following fracUons to their lowest terms : \ 


B •■» 


9.H- 


■'■ m- 


"JiVA- 


■ 3. K 


10. m- 


•1- a- 


•t-Uit- 


■ t-H 


!■■«*■ 


18. Hj. 


■5-m 


W S'U 


"-Ml- 


19- iW,- 


=«• AW.. 


F '. H 


U-H3- 


'"■ tu 


'■!■ !«t. 


7. Si 


'4.^- 


"■ AV,- 


'S. H5|. 


1 S-H 


iSif- 


". ,¥A. 


29- tA- 


■ 


CASE II. 


■ 


K47. To 


r»duce an Improper Fr»ction to a 


rn^o/e^^H 


H^ 


Mixed 


Sutiibcr. 


^^^H 


^ t. lieil 


iicu ^ to a whole 


or mixed number. 


■ 


HuASAl^YS 


a.— Sinco 4 foimlia make a nnii or i, 45 


4)4S ^^1 


fc.^" 


1 make as man; units as 4 is oontained 
. which ia Hi. Deneo. the 


llt^lM. 1 


^pDLE.' 


-Divide the numerator by the denominator. \ 


^HOTBS.- 


-I. This rule, In eH^t, divides both terms of the fraction j 


^J^ftesaiD 


e number ; for. iwwJoinp the denominator 


^«ctU it, and 1 




he denominator divides it hy iis.flf. (Art, 


.1.1 


a. If frtu 


tiona Dccnr in the answer, they should be reduced to tha 1 


loiMSttcrm 








Kcduce thp following to whole or mixed numbers : 


m"^ 


8. iji. 


14. •fit- 


'•>■ mi^- 1 


m^ 


9 


w- 


's- Wf- 




'-iisr. 


^H^ 


10 


•»■ 


16. iKt«. 


22 


"f,'^- 


5-V^- 


II 


«! 


17. -Wii- 


23 


w.w- 


6. -IJS. 


12 


¥.»• 


18. ifS}i. 


24 


VAW. 


^^- 


■3 


m- 


I?- HiJ». 


2S 


•aw. 


■be. In 


^\W- of a pound, 


how many pounds 


1 


^■7- In 


WjVV' "f a dollar, how many dollars ? 1 


^K. In ai^Jifl of * T--ar, 


how many years? 


i 


^^■^ .,7. How rodncH an liap-opnr fiKHoii to a wli^le or tnliod number t H 
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CASE III. 

148. To reduce a Mixed Number to an Improper FractUnk 

I. Eeduce 8^ to an improper fraction. 

Analysis. — Since there are 7 sevenths in a nnit, there gs 
must be 7 times as many seveiUhs in a number as there ^ 
are units, and 7 times 8 are 56 and 3 sevenths make V* To" a 
Tlierefore, 8»= ¥. ^' ^^' 

Or thus : Since 1=^, 8 = 8 times ^ or V, and f make V. In the 
operation we multiply the integer by the gfiven denominator, and to 
the product add the numerator. Hence, the 

Rule. — Multiply the whole number by the given denomp- 
nator; to the product add tlie numerator y and place the 
%um over the denominator. 

Remark. — A whole number may be reduced to an in^oper 
fraction by making i its denominator. Thus, 4=f . (Art. 81.) 

Reduce the following to improper fractions : 



»• i5f 


6. i45ff- 


10. I573f 


14- 478A- 


3. i8f 


7. 187^. 


II. 256if. 


15- 57^. 


4. zsh 


S« 29SAV- 


12. 3640!. 


16. 8iH- 


S. 8ii*- 


9, 806-^^^. 


13. 8624,3^. 


17. Shi^ftMr. 



18. In 263^^ pounds liow many sixteenths ? 

19. Change 641 J^ mile to fortieths of a mile. 

CASE IV. 
149. To reduce a Compound Fraction to a Simple one. 

I. Reduce % of J to a simple fraction. 

Analysis.— 3 fourths of J = 3 times i fourth of f. xst method. 
Now I fourth of J is i^jf ; for multiplying the de- 3 ^ __ ^ 
nominator divides the fraction; nnd 3 fourths of a ^ 12 
§ = 3 times ,\ or ^\/ ; for multiplying the numerator 

multiplies the fraction. (Art. 144.) Reduced to its Ajio —-•=:- 
lowest terms ,^5t=^. ' 12 2 



148. How reduce a mixed number to an improper fraction ? Rem, A whola 
number to an improper fraction ? 




OF FRACTIONS, 

dividends and 

denominatDts divisofB, tbe factora z and 3. I, S 2 I 

which are common to bolli, mny be carcelled. ^ i'^S^^a ^i'tS, 
I (Art. 144, Pj-in. g.) Tho result la J. Hence, the ' 

I RnLE. — Cancel Ihe common factors, and place ihe product 
[ of ihe factors remaining in the ?tv}nerators over the product 
of those remaining in tJie denominators. 

Notes. — i. Whole and mixed nmnbcre nrnst be reduced to impntper 
ftactione, before multiplying tlie terms, or ciincelling the factors. 
3. Cancelling the common fectora reduces the result to the lojeeil 
s, and therefore should be employed, wheneTer practicable. 

3. The numemtors being tUrldends, may be placed on the right 
tt B, perpeadicolar line, and the denomioatois on the left, if pre- 
ferred. (Art. 122, Mem.) 

4. The Tcjuon of tbe rale la tbie; multiplying the numerator of 
MO fraction by the nnmerator of another, mnllipliea the value of the 
former fraction by as many unita as are contained in the numerator 
ti the latter ; consequently the result is HS many timee too large as 
there are units in the denominator of the latter. (Art. 144, Prin. 5.) 

^^^ This error is corrected by multiplying tbe two denominalora to- 
^^Lcethor. {Art. 144, Prin. 7.) 

^f Re 



2. Eeducef of Jofi'j-of 2^ to a simple fraction. Ans.\ 
BecLnce the following to simple fractiona: 



S-fofyV 

6. \ of jf . 
7.? of if 
8.|ofTV. 



(. I of 2V of 60. 

..{ofHofH. 
i.ftotWofH. 

U of} off!. 

i|of/jOf 45. 
14, I nf 4 of ^i 



IS. A of H of H. 
i6.}otiof}off. 
17. H of jj of 6s J. 
.8.HofHof84j. 

19. lofSjofjJ. 

20. jofjof 163J. 



. Ee.duce }4 of M of JS of gj to a simple frac- 



23. To what is ^ of 1} of 3} busliela equal ? 
23. To what is f of 4 J of ^ of a yanl equal ? 
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CASE V. 

150. To reduce a Fraction to any required JDenwninaicr* 

1. Eeduce f to twenty-fourths. 

IBT Analysis. — 8 is contained in 24, 3 tunes ; there- 24-7-8 = 3 
fore, multiplying both terms by 3, the fraction be- 6x3 18 
comes H» *^d its value is not altered. (Art. 144.) 8~>oi^^ ^ 

Rem. — If required to reduce } to fourths, we should divide both 
terms by 2, and it becomes }. (Art. 144.) 

2D Analtbib. — Multiplying both terms of } 6x24^144 

by 24, the required denominator, we have |Jf. g y^ 24.= 102 

(Art. 144, Prin. 9.) Again, dividing both terms of | J| ^^^ ^ 

by 8, the given denominator, we have if, the same -^ ' — . 

as before. Hence, the 1 92 -f- 8 = 24 

EuLE. — Multiply or divide loth terms of tlis fraction 
hy stick a number as will make the given de^iominator 
equal to the required denominator. 

Or, Multiply both terms of the given fraction by the 
required denominator; then divide both terms of thv re- 
sult by the given denominator. (Art. 144, Prin. 9.) 

Notes. — i. The mz^^^p^ier required by the ist method is found 
by dividing the proposed denomiruitor by the given denominator. 

2. When the required denominator is neither a multiple ^ nor an 
exact divisor of the given denominator, the result will be a complex 

aV 4^ 

fraction. Thus, 4 reduced to tenths=— ; 5 reduced to sevenths=-- 

* •* 10 7 

Change the following to the denominator indicated : 

2. -^ to fifty-seconds. 7. i\ to 246th8. 

3. T^^ to sixtieths. 8. f j to 288ths. 

4. -jV to eighty-eighths. 9. ^ to 36oths. 

5. -JJ to i44ths. 10. -^ to loooths. 

6. ^ to 204ths. II. -jft^ to looooths. 

ji 

12. Eeduce 4 to fourths. Ans. -^. 

^ 4 

1 3. Eeduce -^ to sixths. 1 5. Eeduce f to twenty-sevenths. 

14. Eeduce i to thirds. 16. Eeduce -fj to fourths. 

X50. How rcdncc a fraction to any required dcuominatio- ? 



EEDUCTXON OP FRACTIONB, 



1 151. To reduce a Whole Number to a Fraction having s 
given ItifHOmiuatot; 



f 

~ I. Reduce 7 ta fifths. 

AsALYBia.— iBt. Sineo there are 5 flFtlis ii 
jaaBt cdutain 5 timea ea niaii; fjlhn ae utiils: 
Therefore 7=^-. 

Or. aii. Since i=S, 7 mast eqoal 7 timos I, 
or V. la the upflraiion 7 is both multijilied OrEBiiioH, 

■ud divided by 5: hence, ita value is not j^fj x 5)^5 =Jj^ 
— "- ■ (Art. 86, a.) Hence, the 

^BuiiiL — Multiply the whole n/itmber by the given denomU 

; and place the product over if. 
Ls. Cbange 7 to a fi-action haying 9 for its deiiominittor. 
■3. Change 63 to stha, 9. 4(18 to 76th8. 

I 4. Reduce 79 to 7th8. 10. 500 to Sytha, 

5. Reduce 83 to 9th8. 11. 1560 to hundredths. 

6. Bedace 105 to i6ths. 12. 2004 to thousandths. 

7. Eednce aiy to aoths. 13. 500 to ten-thousandths. 

8. Reduce 321 to 49ths. 14. 25 to millioDths, 

CASE VI. 
152: To reduce a Complex J^-action to a Simple one, 

1. Reduce the complex fraction - to a simple one. 

Analysis. — Tha denominator of a fraction, we OpHBATias. 

bare K^n, is a divisor. Hence, the given complex jl 

fmcUoti ia equivalent to 3^-1-5. (Art. 142.) Nnw "r"~3S"i'Si 

31^"^ : thereCore, 34-i-5 = '#+5- (Art. 148. 1 But ,1^15. 

i^-j-j^J ; for, dividlngthenumeriiorby any nuin- ■^^ ^ ' 

Iter, divides the ftaction by that number. (Art. T~S~5* 

144, Pria. 6.) Therefore, § is the aimplo fraction AiLS. |. 
required. 

Or. nittltipijlng the denominator by 5. dividos the fcEclion, nni 
WB have fa=1l, the same as before. (Piin. 7.) 
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2. Reduce the complex fraction - to a siinple one. 

ANALYSIS. ^Reaaonlng as before, the given fraction Ofbu hok. 

is e«iiiiyalent to j-i-y. Bat we cannot divide the 3 

numerator of the £nu;tion J bv 7 without a remainder, ~ ^ i"=" 7 y 

we therefore maltiplj the denominator by it ; for, 

multiplying the denominator, divides the fraction; ^"^7 26' 
and }-t-7= A, the simple fraction reqoired. (Art. 144, AflS. -^g. 
Prin. 7.) Hence, the 

Bui^ — L Reduce the numerator of the complex fraction 
to a nmple one. 
IL Diinde its numerator by the given denominator. 
Or, Multijyly its denominator by the given denotninator. 

Notes. — i. When the numerator can be divided withaui a remain^ 
(7#r^ the former method is preferable. When this cannot be done, 
tbe latter should be employed. 

ft. After the numerator of the complex fraction is reduced to a 
diaple one, the factors common to it and the given denominator, 
should be cancelled. 

1^ If this case is deemed too difficult for beginners, it may be 
t*»*itted till review. 

(For the method of treating those expresfflons which htLYeflraeUonal 
t%tnominator», see Division of Fractions, p. 130.) 

2. Reduce -- to a simple fraction. 
24 

Soi-UTioi?. — 5 1=^8^ ; and \^-i-24=-j^, or J J, An$. 

Reduce the following complex fractions to simple ones. 



^- 4- 


^- 4- 


II. sH 

5 


2?- 
4. - . 

25 


8. ' . 
3 


12. -S^. 
4 


^ 9I 


2| 


„ 59i 
'3- 78- 


6. 5-. 
2 


10. , 

2 





Z52. now reduce a complex fraction to a simple one? Note. What should be 
done with common factors ? 




SEDUCTION OF FH 



CASE VII. 



153, To reduce Fraotiona to a Coininon Denominator. 

Def.— A Common Denominator is one that 
ielongs equally to two or more fractions ; as, ?, ^, f. 

I. Eeduce ^, |, J to a common denominator. 

ReHABK. — In rednciug Iractioaa to a common denoininator, it 
ihoold be observed that the niiiue of tbn fractioos is not to bo altetvi]. 
Qcnce, whatever change is made in any denominator, a corresponding 



— If each denominBtar is mul- 
tiplied by all the othiir denominatore, iha i 1x3x4 IS 
fractionB will have a common denominolor, ^ ^^ 2y.-i x2 ~ ai" 
»nd if each numerator is mulfirlied into all e. 

the daQominatore except its own, tlie terms £ ._. ^ ^ ^ 4 I" 

of each fcartion will be mnltipiicd by tbo 3 3x2x4 24 

same numbers; conseqnently their valne - 1x2X1 18 

will nut be aliered. (Art. 144) The frac- - = = — . 

Udus thus obtained are H. k\. and iJ. "l 4X2X3 ^4 
Uence, tbo 

Rule. — Multiply the ierms of each fraction by all the 
denominators except its own. 

Notes. — i. Mixed numbere most firet be reduced to improper 
AvctlonH. eompound and complex fntctions to simple ones. 

a. This rale is founded npon the principle, that if both ttrmi of a 
fraction are mvltiplied by the same nombers, ite vahit ie not alterod. 

3. A common denominator, it will be seen, is the product of all the 
denominators ; hence it is a covimon, multiple of tliem. (Art. 129,) 

Reduce the following to a common denominator : 

1. i and f 5. i, i, and ^. 8. ?, |, H- «■ 

3. i, ^, and f. 6. f, j\, and -^. 9. fj, ^, -^. 

4. I. ?. and ^. 7. I S, -A, and ■^. 10. U, Jf, ^. 
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II. Find a common denominator of 4, $i, and i of | 

AiCALTSi8.~-4 = t ; 3i = i ; and i of } = J. Reducing t# i k 
to a common denominator, they become V, V, and f . 

12. Reduce 3I, ij, 2J. 15. Reduce 5I, ^ of 8, ^. 

13. Reduce 6i, 7fy, -,^, |. 16. Reduce J of J of 9, i if, /p 

14. Reduce | of |, 5 J, f. 17. Reduce 13^^ 17, f off. 

18. Find a common denominator of 2 J, 5*^ and 2|. 

19. Reduce -^y f, and H, to the common denominator 
100. 

Solution.— The fraction A =1% J |=i%; andii=T'Wf. 

20. Change l, f, and f to 72ds. 

21. Change |, 1^, and {^ to 96th8. 

22. Reduce } of | and H to 9oths. 

23. Reduce ^ of lof and ^, to 7Sths. 

24. Reduce |, -j^, and ^ to i68ths. 

25. Reduce ^, f ^^ and ^j-^^ to loooths. 



CASE VIII. 

154. To Reduce Fractions to the Least Common 

JDenoininator. 

Def. — A Common jyenominator is a common 
multiple of all the doiioniinators. (Art. 153, n.) Hence, 

The Least Common JDenominatO't is the least 
common mvltiple of all the denominators, 

I. Reduce f, -j^, and \\ to the least common denomi- 
nator. 

ANALYSis.—IIere are two steps : ist. To find opibatioh. 

tlie least common multiple of the d&nominatora ; 3)3, 12, 15 

2d. To reduce the given fractions to this denomi- "^ T c 

nator. The least common multiple of the given ^ x 4 X K-r=.6o 
denominators is 60. (Art. 133.) 

154. What ie the least common denominator? How reduce fractions to fbt 
least common denominator ? Note. What Ib to be done with mixed num1>eri^ 
^mponnd and complex (tactions ? 
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113 



1 



To reduce the given fractions to 6otlis, we multiply both terme of 
5 by ao, and it btwomes J J. lu like maouer, if both lorma ol -?, are 
multipliBd by s, it becomes JJ : smd niultiplj-iug both terms of ^-^ by 
4, it beyijnea JJ- Therefore, S, A w3 fj are equal to H, JJ and 
iJ. Hence, the 



RtTLE. — Fi7id the least common muUiph of all tlie denom- 
inators, and multiply both terms of each fraction by suck a 
number aa wU reduce it to this denominator. (Art. 150, «.) 

Notes. — r. JKtXfd nmnbera must be redaced to improper frao- 

tioDs; compound and annplex fractiuns to umplc ones ; &nd all fr&c- 

tions to the loteetl tfirms, before applying the rule. If DOt reduced 

to the lowest terma. the least coranjon multiple of the derominatora 

L.ta liable not to be the leant common dcnomioator. (See Ex. 2, i8.) 

1, Thia rule. like the preceding, ie hnsed upon the principle that 

Utiplging both termt of » fraction hy the aame number does not 

rr ita Taloe. (Art. 144, Prin. 9.) 



' 2. Rediice 15, : 
fepeniiiiator, 



, I of 4-1 anJ. -^i to the least common 



Now thfi Irast 
3 5 a 



3'S 55 12 2 
multiple of the denommators of 



30 30 ?□ 30 



Reduce the follo'vln^' to 

3. I i- f ■ 
4- i. A, A- 

s- 1, i, a- 

6. h i, 4i. 

7- A. A, i»f "i- 

8. A. i J of I". 

9. I. «, 3}, 81. 

10. ft of 81, } of 40. 



denominator! 

■■■ A. A, H, sf 
"■ ♦. », i, t, »■ 

»3- 9h iii fof4o. 
■4. ft of .3, M,, ftV 
'5- 7iAof ■;, M- 

'7- T5T' STT" 5 T 30- 

■8. HS. Hi, HH- 
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ADDITION OF FRACTIONS. 

155. Addition of Fractions emhTSLcea two classes 
of examples, viz. : those which have a common denominator 
and those which have different denominators. 

156. When two or more fractions have a common da- 
nominatoTy and refer to the same kind of unit or base, 
their numei'ators are like parts of tliat unit or base^ and 
therefore are like numbers. Hence, they may be added, 
subtracted, and divided in the same manner as whole num- 
bers. Thus, I and | are 12 eighths, just as 5 yards and 
7 yards are 12 yards. (Art loi, Def. 13.) 

157. When two or more fractions have different denom- 
inators, their numerators are unlike parts, and therefore 
cannot be added to or subtracted from each other directly, 
any more than yards and dollars. (Art. 10 1, De£ 14.) 

158. To add Fractions which have a Common Z^enatn^ 

inaior. 

1. What is the sum of | yard, | yard, and i yard ? 

Analysis.— 3 eighths and 5 eighths operation. 

yard are 8 eighths, and 7 are 15 eighths, i + i + i=^9 0r ll J. 
( qual w) li yard. (Art. 147.) For, since 

the given fractions have a common denominator, their numerators 
are like numbers. Hence, the 

EuLE. — Add the numerators, and place the sum over the 
sommon denominator. 

Note. — The answers should be reduced to the Unoest terms ; and if 
Improper fractions, to whoh or mixed numbers. 

Add the following fractions . 

2. f , f, and f 5. ^, ^, ^, and {U. 
3- ^, A, A, and f J. 6. ^, ■^, ^f, and ^ 
4. ^, ^, ^, and U. 7. i^f, iii, ii%, and iU. 



X58. How add flractione that iiaye a comnion desominator? 
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159. To add Fractions which have Riffereut Denotnina- 

S. Find the sum of J of a pound, | of a iiound, and | of 
& pound. 

ANALVSie. — Aa tlieae fractionH onnmioH. 

Lave diffircnt denominatora. 4X 5 x8 — i6o, com, d, 

l.lieirnumemtoracaunotbeadded ^ -^ 5 x 8^= 40, IBt DU. 

in tbeiT presEiiit form. (Art. 157.) 2x4x8=: 64, 2d " 

We tUerefiirc feduce them to n 5 X4X5 = ioo, 3d " 

eommun denominator. wLich is gnm ^f n,j^ ~ Hence, 

160. Then i=,^, ^=-,V,^wi'I 40 64 100 204 

! = |g3. Adding Iho numerators, -"T" +"^ + ""7- = -^ - "^ ij* 
and placing the som over the 

common denominator, we have V^i.. at ilJ. the answer teqnired. 
For, reducing fractiona lo a common denominator docs not aJtrr 
their value; and when reduced to a common denomiuator, the nit 
meiutora are like nuwbcTi. (Arw. 153. 156,) 

Or, we may reduce lliem to the leiitt eammoii. denominator, whieli 
Is 40, and then add the ntuacmtors. (Art. 154.) Hence, the 

RrLK — Reduce Ike fractions to a comvion denomincUoT, 
and place the sum of the numerators over it. 

kOr, reduce the fractions to tJie least common denomina- 
', and over this place the sum of the numerators. 
tXKARKB. — I. The/rocffiTna^ and inttgrnl parts of mixed nnm- 
bers should be added separately, and tLe results be united. 

Or, w/ttik and mii4d numbers may be reduced to improper frao- 
tiofM, then be added b; the rule. (Art. 14S,) 

2. Compound and emaplcx fractiona must be reduced to timple 
ones; then proceed according lo the rule. {Ex. 20, aS.) 
(For Addition of Denominate Fractiona, see Art. 315.) 

9. What is the sum of 5, 2 J, and loj? 

AsAiiTBia. — Reducing those fractions to a common c =5 

denominator la, we have, 5 = 5 : 2'i — t,\-, and 10}= ji — j * 

lorV, Adding the numerators, 4 twelfths and g , ^ 

twemliaare(}=iiV. 1 and 10 are 11 and 2 are 13 and °*~^°" 

5 are i8. Am. i8|V. Or, s = f or ^■. 24=^}; and Ans. iS-j^ 
ioi=W- Now 5S + f5 + '-iV = '^'-/. "r i8|ij- Ant. 
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Add the following: 








(10.) 


(II.) 


(12.) 


(13.) 


(m/» 


2* 


4| 


27 A 


i» 


1* 


If 


5i 


8A 


« 


H 


3A 


"i 


46| 


li 


■fih 


(15-) 


(i6.) 


('7.) 


(18.) 


(19.) 


I9i 


241- 


207i 


175* 


450 


47i 


loH 


62| 


207 


67A 


68| 


68A 


49A 


368J 


37l* 



sa What is the sum of 1 of J, f of 7, and i of 9I? 

21. What is the sum of f of ^, f of f , and i of 7 ? 

22. What is the sum of f of 4^, | of 3^ and | of io| ? 

23. A beggar received $1 j^ from one person, $2j from 
another, and $3! from another: how much did he receive 
from all ? 

24. If a man lays up $43! a month, and his son $27^, 
how much will both save ? 

25. What is the sum of f , |, JJ, and f pound ? 

26. A shopkeeper sold 17J yards of muslin to one cus- 
tomer, 8^ yards to another, 25 J to another: how many 
yards did he sell to all ? 

27. A farmer paid $i8J for hay, $45^ for a cow, $150^ 
for a horse, and $275 for a buggy : how much did he give 
foraU? 

28. What is the sum of ^, ^, and * 

5 3 4 

Analysis. — Be. lucing the complex fractions to simple ones, wit 






iave, ^=|-H5=A ; -5^=\^+3=i ; and 1=5+4=*, or i Now, 
5 3 4 



80. Add '^, ^, and ^. 30. Add ^, ^, and ^. 
23 7 573 



UDBTHACTION OF FRACTtOSS. 




^ 



SUBTRACTION OF FRACTIONS. 



160. Subtraction of Fractions embraces tuC 
jxamples, viz.: those wliicli have a common 

■denominator, and those which Lave different dmomhuifors. 



^E 161. To subtract Fractions which have a Common 
^L I>enonUnutor. 

i 



hi. What is the difference between \^ and || 



^AiTALTSia, — 13 dxteeutliB from 15 sixteeathe 
i Bisteentha, the answer reqnirad. For, 
aiife the givtn frncticmB hnve a. common denomi- 1^. _ i^ = 
nstor, their numerotora. we have seen, are like l" 10 
numAerf. (Art. 156.) Hence, the 

KcLE. — Take the less numeraior from the greater, i 
plaee the diffei-ence or^er the common denonmiator. 



s. From JJ take JJ. 

3. From ^ take ?|. 

4. From JfJ take 3*^ 



5. From ^ take \%\ 

6. From |g| take f gf 

J. From t'^ take ^j^ 



162. To subtract Fractions which have Different 
Deiiom inators, 

8. From J of a pound, subtract J of a pound. g j^ 

Anai.ymb. — Since these fmctionB have different y ' 28 

denominators, their numei&toia cannot be sabtracted 1 21 

in their iiresent form. We therefore reduce tliem to a a^^ 38 

tomnuiii denominator, which is 28 ; tlien subtracting as 

■bore, have /g, the oaawei' required. (Art. 153.) ^^ ^ 

Hence, the zS 

'RuhE.^ Reduce the fractions to a common denominator, 
and over it place the difference of the numerators. 

161. How enbtrsfl fnrtlonB tint have a ccnnniDa denominstor T t6i. How 
irbni fberblivcdllTerentdeiinniliiBtorB! Htm. Bow subtract lulled nuiDbeni 
CompoDiid andcaniplei [t«;t[ous' A proper fisctloa from a wbolo number T 






t: -latr XT - - . T»ixen * * -. ..-BUCUu. r. ZJ^. 






.V 



-i:. li *r3rei!ii^; H^^t-a :2 ivi:zL-i' ^nii. 5J 






-- »i 



•.-»< 



r.. 






; • -.1 i. liini \',K \U'.\.\1:S :'^^ li-JT-^Zhi IWZiir Si-Id 
/ ^yj, w*'-t '. // »• V. -. / ■ ; :i.'y. liU 1 -lit jKir .* 

'f* *'l tvrfrfrr'tt.^^ t U'r.t, i\ iuA ftdrKutg h v> Tibs, we luiTe 



OF ?BACTION 



1 



23. From 46 take 7^, 
25. Frum 84^ take 41. 
27. From no take 7^^. 

29. Babtract | of J of 3 from } of | of ij, 



24. From 58 take 20J. 
s6. From 150$ take 83, 
28. From 1000 take 999^5 



the 



ASAI-tBIB.— Reducing i 4 i A. 3 

le compound fractions ' ^^ -" ''^ '' ~ 2, "^ c ^ S 



mple 



5 
- of - of 3 -■ 



(31.) 

lofU 
?of-^ 



(3^.) (33-) 

f of 3 4 of 4 



I 



I, tben 
a deDominator, 
the Habtmheod becomee 
y^, Ibe minnend ^J. 

(30O 

From I of I 

I Take iof^ 

34. From JJ of 62J subtract -^ of 16J. 

35. A's fejui contains 256^ acres, B's 431^ acres: what 
IB the difference in the size of their farms ? 

36. If from a vessel eontaining 230^^ tons of coal, iigj 
tona are taken, how mnch wlU there be left ? 

A man bouglit a cask of syrup containing 58^ 
gallons; on reaching home he foand it contained only 17! 
gallons: how many gallons had leaked out ? 

38. A lady having $100, paid $8J for a pocket hand- 
kerchief, $154 for a dress bat, ?46| for a cloak: how 
much had she left ? 



39. From ~~ Bobtract 



Ajru-TSIB. — Reducing the comples 
fiactioQa to Bimplcs ones, then to a. 
eonunon deuominaUir, the niQiiend 
becomeaSJ,tli6HubtrahendiE. (irts. 
IS3. 153) Now, Ea-ig = SS, ot 
ki.Aru. 



_5i- 



40. From - - takt 



."i 



41. From 5-T take ^. 



Si 
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MIXTIPLICATION OF FRACTIONS. 



163. Ta multiply ■ />«ir(J«N bj ■ tThote yumber. 

El. I. What will 4 potuid£ of tc« coet, at | of a dollar » 
pound? 

lit Mkthoc. — Slnop I pound «Mb %\. 4 poanita i*< opan^Tum. 
will cnot 4 UioM M much, uid 4 timfsftare SJx4=:$^ 

V = ^95. wluch is ibe iiiuiner reqtured. For. and (^^til 
muUipls/ing the numerator. rnvUiplia the frac- 
llon, (Art. 144. Prin. j.t 

*1 Mbtboo. — If we divide the given de- rf oraaATHwi. 

nominator b; the ^ren number of pounds, vJ^~H4=tl], or tzj 
wo ha*o {+4=1}, or JaJ, which ialliBtro" 

niwwcr. For, diriiling th« demmiinator, mvitiplie* the fraction. 
lArt 144, Pnn. S.) lleiKV, tite 

RiTLK. — Multiply the numerator bi/ the- whole number. 

Or, divide the denominator by it. 

Rbkaskc— I, When thp multiplifnnd is a mired number, th« 
fraetioiuil and inttgrai parts should be multiplied sepamtelj, and 
the reaalta be nnit^. 

Or, the miard number mnj' be reduced to as improper fraetiim, 
knd then be multiplied as above, 

a. If » fraction is multijiliod hj iu dtnnninator, the product will 
he tqvtii to its jtitmrratar. For, tbo munprator is both mnltipUed 
«Dd divided b; the tame number. (Art. 86, a.) Hence. 

3. A fraction is m«/ti)>lied by a nnmbi^r equal to its denominator 
by eaneeUing the denominator. Thmi. j x 8=5. (Art. lai.) 

4, In like mnnuer. a fraction is mvitipUed by ang /aeXor of its ds- 
nomluator by cdiieetliiig that factor. 

2, Multiply 2^^ by 6. 

Amaltsib. — Multiplying the faction and int^er opeiuticdi. 
•c<p*r«t«ly, wo have 6 times i=V. or sK; and 6 ^7^ 

timm S7 = i6a. Now 162 + 3^ = 1653, the answer, " 

Ot,thu*^»7J=4';»ndJjl'x6='*3a.ori6si,^n». Ane. 165^ I 

tu\ lluvr miUUf^J HrrairUou bjr A wbole naraberT Upon whit doefl Uie ArtI j 
nwUiiid do|wiiJt the Mcuudt Item. Bow multiply b mixed number b; ■ 
whnln ouo T Uow uiulU|tlj n Iraction b; i nnmber equal to its dsoo 
How b)r wj bclur la Ita ibuioinliuitor ) 




CATION OP FRACTIONS 



b) 


(4.) 


(5-) 


(«.) 


(7) 


_7 




'3i 

8 


35i 
10 


48* 


(8) 


(9) 


(■■=.) 


(■■•) 


(...) 




H 


78 


98A 

26 


S5A 

43 



1*3. Mnltiplj- 1^ by 239. 
14. What cost S barrels of rider, at $7^ a barivl ? 
»5. At $25 J each, wliat will 9 chests of tea cost? 
i5. What will 25 cows come to, at $48^ apii?co? 
17. What coat 27 tons of hay, at $29} a ton ? 
iS. What cost 35 acres of Innd, at $45 J per acre ? 

19. At $34j apiece, what cost 50 liogsheada of sugar. 

20. At I45 J apiece, what will 100 coutB come to ? 

21. What cost 6 dozen muffs, at 175! apicoc ? 

CASE II. 

165. To Multiply a IFJwle X^tiinber by a Fraction. 

Def. MuHipiffitig by a Fracttmi is taking a 
teriain part of the multiplicand an iiiauy times us there 
are like parts of a unit in the multiplier. 

But to find a given part of a number, wo divide it into 
EB many equal parts as there are unite in the denominator, 
and then take as many of these parts us are indicated by 
the numerator. (Art. 143.) That is, 

To multiply a number by J, divide it by 2. 

To multiply a number by ^, divide it by 3. 

To multiply a number by J, divide it by 4 for J, and 
multiply this quotient by 3 for J, etc. Hence, 

RBMAnRS,— 1. Multiplying a mhole -nwiabeT by a fratlion it 
(be saioe ub Jiading a frarUonal part of a namber. which the papil 
■ ■"" ■ ■ {Art. 1 
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2. When the multiplier is i, the product is equaZ to the multiplu 
eand. 

When the multiplier is greater than i, the product is greater than 
the multiplicand. 

When the multiplier is less than i, the product is less than the 
multiplicand. 

I. What will J of a ton of iron cost, at $55 a ton ? 

ist Method. — Since i ton costs $55, } of a ton opkratiow. 

win cost } times $55, or } of $55. But } of $55 <^4)55 

= 3 times i of $55. Now } of |55=$55-«-4, or ^^3% 

$13} ; and 3 times $i3l=$4iK the answer required. ^ 

For, by definition, multiplying by a fraction is j^g at 
taking a part of the multiplicand as Tnanp times as * 

there are like pcvrts of a unit in the multiplier. Now dividing the 
whole number by 4, takes i fourth of the multiplicand once; and 
multiplying this result by 3, repeats this part 3 times, as Indicated by 
the multiplier. (Art. 143.) 

2dMBTH0D. — i of |55=i of 3 times $55. But $55 

$55 X 3 = $165, and $i65+4=$4i^, the same as ^ 

befora For, i of 3 times a number is the same as \^ 

3 times i of it Hence, the ^^ ^ 



Ans. $41} 

Rule. — Divide the whole nurriber by the denomi^iator of 
tlie fraction, and multiply by the numerator. 

Or, Multiply the whole number by the numerator of the 
fraction, and divide by the denominator. 

Remabks. — I. The fraction may be taken for the muitip^ie^indf 
and the whole number for the multiplier, at pleasure, without a£fect> 
ing the result. (Art. 45.) 

2. When the multiplier is a mixed number, muKiply by the frac- 
tional and integral parts separately, and unite the results. 

Or, reduce it to an improper fraction; then proceed according to 
the rule. (Ex. 2.) 

2. What will 8| tons of copper ore cost, at $365 a ton ? 

Anai>Y8T8.— 8^ =^^ ; now ^^ tons will come to ^/ times $365 ; and 
$365x^*=$3i39' Ans. 

165. How is 8 wh^ste number multiplied by a faction? Bem^WbaX, is the 
operation like f Whentbe multiplier is i, wliat is the product ? "When the mul- 
"tplier is greater than x , what t When less, what ? Eem How multiply a wholt 
f a mixed number t 



■ TLrirLiCATios or pbactios 



(») 


M 


(5) 


(6) 


«■! 


89 


96 


87 


1 


A 


3i 


4f 




S. Wliat ooet 1^ of an acre of land, at $38 an acre f 
9. At t29 3 ton, what (»st S| tons of bay ? 

10. What cost zSf tons of lead, at $213 per ton Tf 

1 1. What is JJ of 845 ? 15. Maltiply 79 by j^. 
II. What isf(?o of i8;6 ■• 16. Multiply 103 by 9$. 

13. What is 1^ of 1000? 17. Multiply looi l»y ii-fij. 

14. Wh&t'tsiUofioio? 18. Maltiply 1864 by 37S. 



I 



ft^« = Jf,or»i 



16Gl To murtipl)! a Fraction by a i^i-ac-ff'on. 

I. What will f of a pound of tea coat, at %^ a pound ? 

ASALTBis.^i of B poond will cost i Birth 
■a much bs i ponnd ; aad | of d% is $„'ii. 
Again, § of a poond wilJ cost 5 timos as 
much «s I : Bud 5 times t/n are |[8=$i, 
the BUBwei required 

Or, haring iodicuted the miilti plication, eaoftl the aimmon fao- 
tor» 3 amj S. and then multiply the nwaei-atiirt Wgether and tho de- 
tidtntnalOT'i ; thereault isfj, the saae asbclore 

The reason is this: Mnltiplying the denominator of the multipli- 
cand ^ by 6 the denominator of the nmltiplier, the reeult, %ge. is 
5 (imea too finaU ; for, we hare multiplied by i inalfluii of S of 1 
nnil, the true multiplier. To correct this, wo must multiply thit n>- 
•titt by s. which 1b done bymuJtiplying its numerator by 5. (Art. 144.) 

The olyect o{ (ancdling etimmon factorg is twofold; itiAtwien* the 
operation, and gives the antimr in the luwett lemis. Hence, the 

Role. — Cancel ike common factors ; then multiply the 
numerators together for the new nunwrator, and the denom- 
inators/or the new denominator. (Art. 144, Prin- q.) 




124 MULTIPLICATIOH OF FBaGTIOKS. 

Rexarkb. — I. MUed nnmber$ should be reduced to improper 
f ractionB, and complex fractions to simple ones ; then apply the rule. 

2. Multiplying by a fraction, reducing a compound fraction to a 
timple one, and finding a fractional pari of a number, are identical 
operations. (Arts. 143, 149, 166.) 

2. Multiply f of i of f by } of f 

SoT.unON. — It is immaterial as to the result, whether S 2 

the fractions are arrani^ in a horisontal or in a per- 4 S 

pendicular line, with the numeratars on the right and 6 5 

the denominators on the left (Art 122, Bern,) ^ i 

42 5= A 
Perfonn the following multiplications: 

3. |x i 7. HxA "• tX |x I 

4. Axt^ S.^x^ 12. fx^x f 

6. «x I 10. Hxi^r 14. iVxi^xff 

15. Multiply I of ^ of 25 by I of ^ of J. 

16. Multiply I of T^ of 33i by ^ of i§ of iSJ. 

17. If I quart of cherries costs J of f of 45 cents, what 
will J of /(J of a quart cost? 

I S, What will 5 J barrels of chestnuts cost, at 6f dollars 



'ivl ? 








ylW5. $36. 




(19) 


(20.) 


(21.) 


(22.) 


Mult. 


24j 


37i 


62I 


i6si 


t«y 


8| 


i8i 


3ii 


92I 



»j. Wbul is product of ^ multiplied by — . 

Sl 31 ^ 21 , 2| 8 8 

^4 24 3 3 9 

7,21 8. 7 7 
\VwiH»uluixiMMumonfttCtor8, wohavo ^r^x- = =-,^;ml 

3.^^ ^3 3x3 9 



44, Mullil^ly '^* by J^. 25. Multiply ^^ by ^f. 



IPLICATIOS 



ACTIONS. 



1 



167. The preceding principles may bu rcdaced to the 
Following 

GENERAL RULE. 

L Reduce whole and mixed numbers to improper frac- 

!, OTid complex fractions to simple ones. 
n. Cancel tJie common factors, and place the product of 
e numerators over (he product of the denomitiators. 

EXAMPLES, 

, I. What coat J of a yard of culico, at J J a yard ? 

. What cost 4 of S: pound of nutmegs, at |g a pound ? 

. At $f§ a gallon, what vill ^ of a gallon of molasses 
set? 

. Multiply Z3j by CJ. 7. Multiply 91-J- by 43?. 

5. Multiply 42-^ by 8|. 8. Multiply 164^ by 751^^. 

6. Multiply 65I by g^. 9. Multiply 2oo| by 865^. 
10. What ia the prodiict of | of J of J of J into f of ^ 

■ II. Whatis theproductof 4 of 35 into^of igj? 

^T ^2. When freight is $1^ per hundred, what will it coa' 

to transijort 27 hundredweight of goods from New Tort- 

to Chicago? 

13. What will 16J quarts of strawberries come to, at 
«6i cents per quart J* 

14. At $35 a barrel, what will be the cost of 47^ barrels 
if eider ? 

15. Bells are composed of ^ tin and J copper: how 
BiDuiny pounds 0. each metal does a church-bell contain 
pirhich weighs 3750 pounds ? 

. AVliat will 4s men earn in 15} days, if each earns 
[ IjJ per day ? 

7. How many feet of boards will a fence 603-1^ rods 
; require, allowing 74^ feet of boards to a rod ? 
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DIVISION OF FRACTIONS. 

CASE I. 
168. To divide a Fradion by a Whoie Ifumber. 

1. If 4 yards of flannel cost $|, what wiU i yard cost? 

i8t Method. — i yard will ooet i fourth as 

much as 4 yards ; and diyiding the Dumerator '** mmthod. 

by 4, we have $3-«-4=IS, the answer required. ^"^4 __ ^ ^^^ 

For, dividing the numerator by any number, 9 
divides the fraction by that number. 

2d Method. — Multiplying the denominator ad aBmoD. 

by the divisor 4 (the number of yards), the 8 8 

result is -ft = f , the same as before. For, 0x4 36 

miUtiplying the denominator by any number, g 

divides the fraction by that number. (Art. 144, AffS* "ZZ^^^ 

Prin. 7.) Hence, the \ ^ 

EuLE. — Divide the numerator by the whole number. 
Or, imiltiply the denominator by it. 

I^EMARK. — When the dividend is a mixed number, it should be 
reduced to an improper fraction ; then apply the rule. 

2. Divide %\ l)y 9. Ans. $f -7-9=$^. 
Porform the following divisions : 

3. J^^4. 7- ^7-^25. II. f^-1.20. 



4. M-9. 8. m 



67- 12. flll^^io. 



5. $1-21. 9. if 5^ 70. 13. imf-15. 

6. Va-^ZZ' 10. !Jf-8i. 14. «iM-9i. 

15. A man having | of a barrel of flour, divided it 
equally among 5 persons : what part of a barrel did each 
receive ? 

16. If 12 oranges cost It^(^, what will i orange cost? 

17. If 7 ^^riting-books cost $|, what will that be apiece? 

18. If 6 barrels of flour cost I45 J, what will i barrel cost? 



1 68. How divide a fi*actionby a wbole nnmberf Upon what does the lint 
metliod depend? The Bccond? Which is preferable? Bern. How is a mixed 
number divided by a whole one? 
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f Perform tho following diTisious : 

Wtg. So^^ii. 23. S65-^~i-B2. 27. iooo^-hjo. 

fao. 76/,-^ 14. 34. 4903^-^40. z8. 4684^-i-68. 

fai. 28^^20. 25. 7S8H-^48. 29- 7896^-^25- 

^ai. 5i|-27- z6. 975j^H-63. 30. 9684I--84. 

. If 5 yards of clotb cost l4z|, what will i yard cost. 

. If 6 horsc'S cost $756!, what will i horse cost? 
B.3J- If 45 llJB. of wool coat $545, what will i lb. cost? 



CASE II. 

I 168. "• To divide a Whole Number by a Fraction, 

. At 4J o yard, how many jarda of cashmere can you 
|iyfor«2o? 

Analtbis. — At II a jard, f 20 will 
buy as many yards as there are 2 

fourtlia in %2o, and 4 tiraee ao are So. 8' 

Bat thn price $i, is 3 times os mucli Or, zi 
aa $i ; therefore, at $^, you can bay 
only i as many yards as at $|; and i of 80 yards is afi^ yard^ 
the auBWjr required. For, multiplyiag tho whole number by 
the (lenominator 4, rednces it to foarlhi, which ie ihe same denomi- 
naltn- as the giveu divisor. But when tractiona have 0. common 
Uenominator, their namerators are like numJy&ft ; therefore, on* 
may be divided by the other, as whole numbers. (Art. 156.) But 
multiplying the Khole number 20, by the denominator 4, and dindiitg 
the pToduet by thb nnmorator 3, is the same as invfTting the 
fraotiooal dlTisor, andthenmuiCtp/^n^tlie dividend by it. Hence, the 



- 80 y. at $i. 

:26^y.atM- 
^26|y.at$J. 






Rule. — Multiply the wliole number by fhe fraction in- 
(Art 165.) 



-I. Wlien the diviwr is a mfx^d number it should he 
improper fraetion ; then divide by the inle. (Ex. 16.) 
A fraction Is ijiterted, when its tenna are made to esrchangt 
piMM. TliQB, if inverted becomes §. 

3 After the denominator is inverted, the common factors ahould 
tecmcelled. (Art. 149, n.) 

a 11 appear tlut 
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Perform the following divisions : 

3. i68~-^. 6. 261-T-^. 9. 1236—^. 

4-' 245 -^^. 7. 348-^f 10. 6240-4-^^. 

II. How many yards of muslin^ &t I J a yard, can be 
bought for $19? 

Analysis. — At $^ a yard, (19 will buy as many yards as there 
are thirds in 19, and 19 x 1=57. Therefore (19 will buy 57 yards. 

1 2. 2 7 = how many times ^ ? 14. 38 =:how many times ^ ? 

13, 53=how many times ^ ? 15-67 =how many times ^ ? 

16. How many cloaks will 45 yards of cloth make, each 
containing 4 J yards ? 

Analysis.— Reducing the divisor to an improper fraction, we have 
4^=;, and 45 yds. x $=^9^, or iOQ\oakB.,An8, 

17. Divide 88 by lof. 19. Divide 785 by 62^. 

18. Divide 100 by 12^. 20. Divide 1000 by 87 J. 

CASE III. 

169. To divide a Fraction by a Fraction, when they have a 

Common Denominator, 

Remakk. — This case embraces tioo dosses of examples: 
First, those in which the fractions have a common denominator. 
Second, those in which they have different denominators. 

2 1. At $1 apiece, how many melons can be bought for $J? 

Analysis. — Since $} will buy i melon, H will buy opkratiok. 
as many as $| are contained times in $| ; and 3 ■ff~^-|=^2r^ 
eighths are in 7 eighths, 2 times and i over, or 2^ times. Ans. 2J- m. 
(Art. 156.) Hence, the 

KuLE. — Divide the numerator of the dividend hy thai 
of the divisor. 

Note. — When two fractions have a common denominator, their 
numerators are like numbers, and the quotient is the same as if they 
were whole numbers. (Arts. 64, 156.) 

22. Divide ^ by ^, 24. Divide %l by ||. 

23. Divide || by i^. 25. Divide || by ||. 

16^ How divide a fraction by a fraction when they have a common denominatorf 
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^70. To divide s Fraction by a Fraction, when they have 
Different LteiKtiHinators, 

I. At %% a poiind. Low much tea can be bouglit for i;| ? 

1ST ANALTeiB.— ?'^ will buj Bs Dinny pounds ^^^J — j^ 

as $^ ure cootaiiied. times ju %'i. $S = $J. Re- 4 = A 

tlueing \ and 3 to u comiDon denominator, tlioy , _^ • — t,_^g 
tecome A and t^, and their numeratotB Kie n7(.m- "^^ ' ^ ~, ,', 
*fr«. HeDce.A-5-ff=9+a.tirii- -^ns. impound. 9-^'' = iSl'^ 

Kemmies. — I. in reducing two fractioua to a common denomina' 
tar, we multiply the immeTatoT of eacU into iIik deiiOBiinatoT ol tht 
other, and the two denominators together. But in dividing, no use 
ia made of the cnniitioji denominator; hence, in practice, rauitiply- 
ing the denominators together may ]» omitted. (Art. 153.) 

aD AjJAl.TBia. — $S=$}- At %^. a, pound, $1 will buy as many 
pounds as $5 are contained timea in $1. Now I-^-?!=^-^3, and 
{■-!-J = |. or J pounds, the quotient being the dimsor irM6fted. Again, 
if Ji will buy i pounds, $3 will buy j of 5 pounds; and J o( \ = l, 
or I \ pounds, the same as before. 

Rbmakkb. — 3. In tliis analysis, it will be seen, by inspection, that 

the nfiTiierator of each fraction is also multiplied into the derumii- 

nator of t)ie other. Both of these solutioiiB, therefore, bring l!ie 

cowiiiaatuma of terms, and the mme remit, as mwrting the di- 

■, and mtiitiplymg the dividend by it. (Art. 166.) Hence, the 

EULE. — Reduce the fractions to a com. denomhiator, and 
divide thenumerator of the dividend hythat of the divisor. 

Or, multiply the dividend by the divisor inverted. 

Notes. — i. The first method is bagad tipon the principle that 
'1 ■uerators of fractions having a com. denom. are like niimbers. 

The second is evident from the fiict that it brings the sawH com- 
tinatioDS as reducing the fractions to a Cd 

The divisor is inverted for convenience 

1. After the divisor iB inverted, the e 
MTUitited, before the multiplication ii 

3. Mixed nuniAerg should bo reduced ti 
pound and eofaplex fi'actionH to simple onei 

Ttiwie exprttm/ms which have fractional denominators, are tb- 
iwmpieJraeWoniby thuabove rule. E1.14. (Art 141. Rem.) 



ivUor 
^ El 



dentnninatin: 
multiplying, 

facUrrt should be 



improper fraciioiiB, com- 
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Perform the following diTisions : 
2. A-^A- 6. i|-7-A- 



3* TT • TT* 



s 



7- M-^- 

9. H-fi- 



10- tVi-^-^- 

12. 7 Jf — 1 4 98* 
^3* I264~tWt' 



27| 



14. Bednce -^ to a simple fraction. 



Solution. — ^The ^ven expression is equivalent to 27j-f-ioi,andii 
tednced to a simple fraction by performing the division indicated. 
Ans. 3 or 2}. (Art. 141, Rem.) 

17. Bednoe •'^ 



15. Eeduce - 



16. E^^duce 






18. Reduce 



5i 

I2of 



2tV '^' 16A 

19. Divide 777-^ dollars by 129^ dollars. 

20. How many rods in 2320J feet, at 16^ feet to a rod ? 

21. How many times 30^ sq. yards in 320^ sq. yards? 

22. What is the quotient of f of J of 4^ divided by ^ of |? 



SOLUTION.- 



4 
2 

5 
5 



2 

9 

7 



63 = 12! 



23 25 

-- of — of 4t divided by - of o = 
3 4 78 

21 S o 7 «. 63 , . 

S ii 2 2 5 5 ^ 

Jt^" When the perpendicular form is adopted, the 
dioisor must ba inverted, before its terms are arranged. 

23. Divide f of f of ^ by ^ of J. 

24. Divide ^ of J of f by J of |:. 

25. Divide f of |^ of 4J by | of f of 4I:. 

i 8 

26. What is the quotient of ~ divided by -^ ? 

s Si 

I 8 8 «: 

Analysis.— The dividend ? — i x 4 ; the divisor — f = - X -%. 

i ^ ^ 3i I 16 

I S I 16 I 

Inverting the divisor, etc., i^X3:X-X — = — ,.. ^^, *, « \ 
'^ ' 3, ^ 2: 8. 5 15, (Art 141, ?i. 2.) 



6* 



8 



5? 



7. What is quotient of -z^ divided by -^ r 

t rr 
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171. The preceding principles may be reduced to the 
following 

GENERAL RULE, 

Beduce whole and mixed numbers to improper fractions, 
cimpound and complex fractions to simple ones, and mul- 
Hjily the dividend by the divisor inverted. 

Note.— After the divisor la inverted, the commoii fectora BlioiJd 
be coDcelled. 

EXAMPLES. 

1. If a young man spende %2\ a month for tobacco, in 
what time will he spend $13^ ? (Art. 48, Note 3.) 

2. If a fumily use 5 J pounds of butter a week, how long 
will 45^poimd8 last them? 

3. If %% will buy I yard of gingham, how much will 
tiVhuy? 

4. How many tons of coal, at $7 J a ton, can be bought 
forties J? 

S- How many times will a keg containing 13^ gallons 
of molasaea fill a measure that holds J of a gallon ? 

6. Wliat is the quotient of 24^^ divided by 8| ? 

7. What is the quotient of ^f divided by ^J? 

8. What is the quotient of -f^ divided by J§ ? 
g. What is the quotient of 45I divided by 25 J? 

10. How much t«a, at $1^ a pound, can be bonght 
for »75| ? 

11. How many acres can be sowed with 57J bushels of 
oats, allowing 1 J bushel to an acre ? 

12. A man having 57^ acres of land, wished to fence it 
into lots of 5 J acres: how many lots could he make? 

13. How many yai-ds of cloth, at i6|, can you buy for 
^«368J? 

- 14. What is the quotient of | of f of itf -^? of i of zj ? 
, 15. Whatiathe quotientof fof jof 8j-^4f|? 
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QUESTIONS FOR REVIEW. 

1. A book-keeper adding a column of figures, made the 
T38ult (563! ; proving his work, he found the true amount 
to be I607 J : how much was the error ? 

2. A merchant paid two bills, one $2781, the other 
I340I, calling the amount I638I: what should he have 
paid ? What the error ? 

3. What is the sum of 35 J and 23I minus 8J? 

4. A speculator bought two lots of land, one containing 
47^ acres, the other 63^ acres: after selling 78J acre% 
how many had he left ? 

5. What is the sum of -, plus -% ? 

3i 3l 

6. What is the sum — plus — plus -^ ? 

7. A man owning ^^ of a ship worth l48o$4; sold ^ of 
his share. What part of the ship did he sell; what* part 
does he still own, and what is it worth ? 

8. A farmer owning 75! acres, sold 31J acres, and after- 
ward bought 42f acres : how many acres did he then have ? 

9. What is the difference between f and —^ ? 

10. What is the difference between -^ and ^? 

3i 6 

1 1. What is the difference between -^ and — v ? 

H 12 J 

12. If it requires ij bushels of wheat to sow an acre, 
how many bushels will be required to sow 28f acres? 

13. IIow many feet in 148I rods, allowing i6| feet to 
a rod ? 

14. If a pedestrian can walk 45 J miles in i day, how 
far can he walk in i8f days? 

15. What will 37i barrels of apples come to, at $2 J per 
barrel ? 
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i6. The Bum of two numbers is 68-J^, and the differcnca 
Ll>etween them is 13^ : what are the numbers ? 

17. What is the proiinct of -, into -*? 

3i 4i 

18, Whatis theproducfcof ^ into ^^? 

!o. How many days' work will .100 men perform in J 3 
if a day ? 

. A man owning -^5 of a section of land, sold J of his 
[i.Aiare lijr Sijf: what ia the whole section worth, at that 

|nte? 

33. How many times is -^ of | of sj contained in s^l ? 

33. Divide J of i8| by J of -fg of g- of 31^. 

34. If a gang of hands can do Jg of a job in 5 J days, 
L That part of it can they do in i day ? 

ag. If f of a yard of satin will make 1 vest, how many 
Testa can be made from 31 J yards? 

z6. How many oil-cans, each containing i| galloD, can 
be filled from a tank of 61^ gallons ? 

27. If a man walks 3I milea an hour, how long will it 
take him to walk 45-1^ miles ? 

28. By what must Jg be multiplied to produce is|? 

29. How many bushels of apples, at | of a doL, are 
required to pay for 6 pair of boots, at $6} ? 

30. A farmer sold 330,% pounds of maple sugar, at r6| 
eenta a pound, and took his pay in muslin, at 22 J cents a 
^anl: how many yards did he receive? 

31. Divide the quotient of 12^ divided by 3^ by the 
quotient of 6J-r 3I ? 

J ■ A' 

34 



32. What is the qnotient o 

33. What ia the quotient of la^ times - 
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FRACTIONAL RELATION OF NUMBERS. 

172. That Numbers may be compared with each other frac> 
tionaUy, they must be so far of the same nature that one may prop- 
erly be said to be a part of the other. Thus, an inch may be com- 
l)arod with a/c/oi / for one is a twelfth part of the other. But it can- 
not be said that 2k foot is any part or an hour ; therefore the former 
cannot be compared with the latter. 

173. To find what part one number is of another. 

1. AVTiat part of 4 is i ? 

Analysis. — If 4 is divided into 4 equal parts, one of those parts is 
called I fourth. Therefore, i is 1 part of 4. 

2. What part of 6 is 4 ? 

Analysis. — i is i of 6, and 4 is 4 times J, or J of 6. But f =f 
(Art. 146) ; therefore, 4 is | of 6. Hence, the 

Rule. — Make the number denoiing the part the numerch 
tor, and tlmt with which it is compared the denominator. 

Note. — i. This rule embraces /<?wr classes of questions : 
I St. What part one whole number is of another. 
2d. What part & fraction is of a whole number. 
3d. What part a whole number is of a fraction. 
4th. What part one fraction is of another. 

2. When complex fractio)i8 occur, they should be reduced to 
simple ones, and all answers to the lowest terms. (Art. 146.) 

3. What part of 75 is 15 ? Of 84 is 30 ? 

4. Of 91 is 63? 6. Of 81 is 18? 8. Of 256 is 72? 

5. Of 48 is 72 ? 7. Of 100 is 75 ? 9. Of 375 is 425 ? 

10. What part of i week is 5 days ? 

11. A man gave a bushel of chestnuts to 17 boys: what 
part did 5 boys receive ? 

12. At $13 a ton, how much coal can be bought for |io ? 

13. A father is 51 years old, and his son's age is 17: 
what part of the father's age is the son's ? 
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14. If 8 pears cost 35 eente, what will 5 peara cost ? 
AsALTBis.— 5 pears are § or S p«ar9 ; bence, if 8 jieare cost 33 

i«.ite, 5 peatH will cost E of 35 cents. Now J of 35 ctDls is 4^ ceala, 
and 5 eigblliH are 5 tiinea 4^ ctuta, wliich are s\l ccnte, 

15. If 5 l)Jir. of flour cost $45, wiiat will aS bar. coat? 
ifT. If 50 yds. of cloth eost $175, what will 17 coat? 

17, If 25 bu, of apples cost I30, what will no bu. cost? 
'8. What part of 5 is|? 

Analtsib, — Making thefraetiim which denotes the part the nn- 
niiiratiir, and the luholii nuinber the denominator, we have a frietion 
to be divided bj a tMafe witrnftfli-. For, all HKiwrninalurtma.)- i>ecoa- 
Blilered OS mUaort. Thos, 3-1-5=^11, Am. (Art. 1^2.) 

19. "What part of 25 is |? 21. What part of 30 is A? 

20. What part of 35 is J^ ? 2 2. What part of 40 is ^ ? 
23. If s acres of land cost $100, what will % acre cost? 

iof5 



AuALYflls, — I acre is 
of 5 acrei. Hence, ? of 
i« ts : sind 3 twcntiethi 



and J of an acre ia \ of i, or A 
coBt^offiQo. Now^-ofjioo 
5 or f 15. 



24. When coal ia I95 for 15 tons, what wUl ^ ton coat? 

25. If It) yards of eilk cost |6o, what will ^ yard cost? 

26. What part of J is a ? 

AwiXTBis. — Making the wlide nnmber wltich denotes the part, the 
numerator, and tho fiaetioii, the denominator, we havoa loliole nura- 
6ir to be divided by a fraction. Thus, a+i=2 x 5 = '/. J«*- 

27. What part of J is 8? 29. What part of ^ ia it? 

28. What part of j| is 1 2 ? 30. What part of is is 20 ? 
3 1- What part of J is |? 

ABiT..Tst8. — Making the fraction denoting the pnri the nnmerator, 
>nJ die other tlie denominator, we have a fraction to be divided ^)J 
« fmrtion. Thna, J-(-3=3 " J = fl. Am. (An. 170.) 



3J. What part of J is ^ ? 
33. What part of 44 is H ? 
36. 6J: is what part of 25 ? 



34. What part of ff ia ^? 

35. What part of ^ is If? 












«:•. -L HL :Oi»sir ir^ !e3E& iyr sm^. -vmea. was $jj 

4A. -i. ^xn ill & :i^??aui c>i) m i xvm jdiI B Ik 1 tlaifi' 
-riar lar: -rdl ymiL iu Ji z ia^' * 

fi^ "Vufl: Tirr if i. -nm^ 21 is i -ihhs r<f * 

i-js T'jar lar: 11! -iii — zj^ « ^ 3^ i^ -r- ts ? 



Ajf 4 ;,?<«».. — fxaup: > ii r -sum. 5 -surim ir 

>^ •' i vH, M»^, ti.f,ny9f,r f*yjr*irf:ri. For, a wfif^le 

tffitttUi t )m tVr/uU'A \/y n. tfft/:tUm \/j moltipljinir the former bjr tha 

I'.H^r Mp^/.ff/-/| (Srt. if^'<^,o..) 

th. (}»>!« Mifi/-^ ut in \ iff h (vrrUkiti nomber, i fonnh of h »i third 
ni -*! , nt f Snw hn 7 in / foiirt-h of the number, 4 fiMirths most be 
j ♦!»»»»•" / HI ti\, fliK mitnf nn \M^for(!. Hence, the 

Ih'f h: iHvlih lilts number denoting the part hy the 

\ Ml t*hnl uttp fuivl an indicated by the numerator of th% 
^\,iyih^^K M0»^ mullifilf/ Ihin by the (lenomtnator. 
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NoTS. — The leftmer should obaerve the differenoe between findiDi; 
i of a namber, when i or the whole number is given, and when onlj 
} or a part of it is given. In the former, we divide by the denomi- 
nator of the firaction ; in the latter, by the numerator, as in tho 
•econd analysis. If he is at a loss which to take for the divisor, let 
him snbatitate the word parte for the denominator. 

3. 56 is f of what ? 7. 436 is ^ of what ? 

4. 68 is i of what ? 8. 456 is f of what ? 

5. 85 is 4 of what ? 9. 685 is ^ of what ? 

6. 1 15 is f of what ? 10. 999 is ^ of what ? 

11. A market man being asked how many eggs he had, 
replied that 126 was equal to y^ of them : how many had lie ^ 

12. If ^ of a ship is worth I8280, what is tlie whole 
worth? 

13. A commander lost f of his forces in a battle, and 
had 9500 men left : how many had he at first ? 

14. fj is J of what number ? 

ANALYSIS.— f J is i of 4 times fj ; and 4 times ^=2}. 

15. fi is f of what number ? 

AvALTSis. — Since |i=* of a certain number, \ of that number 
must be 4 of li, and 4 of fi=-2\, or J. Now if \ of tho numbcr=i, 
5 must equal 7 times i=i, or i}, Ans. 

7, 21 t 7 
Or, dividing H ^7 ? we ^ave ^ X ^ =-, on J, Ans. 

4, ^c> a 4 

16. H is f of what number ? 
17* 9 J is I of what number ? 

18. 18J is f of what number? 

Analysis.— i8i=i4^ Since V=*8, « = '4\ and t-^V\ or 30. Ans, 
Or, ^4^-?-t=^/ X g=Vo^=3o, the same as before. 

19. 37 J is f of what number ? 

20. 66^ is f of what number ? 

21. 48 is f of f of what number ? 

Analysis.— J of |=J. The question now is, 48 is 9 of what 
number? Ans. 48 x J, or 108. 
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22. 1 12 is i of f of what number ? 

23. In ^ of 120 how many times 15 ? 

Analysis. — i of 120 is 13^; and J are 7 times 13 J or 93 J. Now 

24. How many yards of brocatelle, at I9 a yard, can be 
bought for 1^ of $100 ? 

25. A man paid -j?^ of $280 for 84 arm-chairs: what was 
that apiece ? 

26. 90 is ^ of how many times 17 ? 

Analysis. — As 90 is ^ of a certain number, ^ is ^ of 90, which is 
15 ; and ^ are 7 times 15 or 105. Now 17 is in 105, 61V times. 
Thoreforo, etc. t 

27. 125 is f of how many times 20 ? 

28. A man paid 60 cents for his lunch, which was -^ of 
his money, and spent the remainder for cigars, which were 
5 cents each: how much money had he; and how many 
cigars did he buy ? 

29. -j^ of 1 10 is f of what number ? 

« 

Analysis. — ,^,f of no is 11, and ft, 9 times 11 or 99. Now, since 
99 is y of a number, | of it must be i of 99, which is 11, and ^ must 
bo 7 timos II or 77. Therefore, etc. 

30. ^ of 126 is J of what number ? 

31. f of 90 is I of how many times 11 ? 

Analysis. — J of 90 is 50. Now as 50 is f of a number, 4 is i of 
50 or 10; I is 8 times 10 or 80. Finally, 11 is contained in 80, 7^- 
times. Therefore J of 90 is § of 7 1\ times 11. 

32. I of 96 is -j^ of how many times 20 ? 

33. f of 120 is f of how many sevenths of 56 ? 

Analysis. — g of 120 is 100. If 100 is J of a number, J is i of the 
number ; now | of 100 is 25, and f is 9 times 25 or 225. Finally, | 
of 56 is 8, and 8 is contained in 225, 28 i times. Therefore, J of lao 
is } of 28 If times | of 56. 

34. I of 35 is I of how many tenths of 120? 



DECIMAL FRACTIONS. 

175. Decitnal Fractions are those in which the 

ViHU is divided inlo tent/is, hundredths, lAousandlhg, etc 
They arise from contiinied dit'igions by lo. 

If a nnit is divided into ten equal parts, the parts are 
called tenths. Now, if one of these tenths is enbdivided 
into len other equal parts, each of these parts will be one- 
tenth of a tenth, or a htindredtk. Thus, t^-v-io or -fa of 
jt=-j^. Agitin, if one of theae hundredths is subdirided 
into ten equal parts, each of these parts will be one-tenth of 
a hundredth, or a thousandth- Thus, y^-i- io=xjAnf» ^^ 
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NOTATION OF DECIMALS. 



176. If we multiply the unit i by lo continually, it 
.ncea a series of whole nnmbers wjiich increase regu- 
\as\y by the scale of lo ; as. 



I, lo, loo, lOOO, lOOOO, looooc 
Now if we divide the highest tenn in this series by ro 
continually, the several quotients will form an inverted 
Beriea, which decreases regularly by ten, and extends from 
the highest terra to i, aud from i to -^, tJoi ra^inri ^^'^ ho 
on, indefinitely ; as, 

lOOOOO, lOOOO, lOOO, lOO, lO, 1, -fu, yJu, ToWl *^'^- 

177. By inspecting this series, the learner will perceive 
that i)i& fractions thua obtained, regularly decrease toward 
the right by the srale of lo. 

f we apply to this ehiss of fractions tlie gi-eat law of 
ibio Notation, which assigns different values to figures. 
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according to the place they occupy, it follbws that a figure 
standing in the first place on the right of units, denotes 
tenths, or i tenth as much as when it stands in units' 
place ; when standing in the second place, it denotes Awm- 
dredths, or i tenth as much as in the first place ; when 
standing in the third place, it denotes thousandths, etc., 
each succeeding order below units being one tenth the 
value of the preceding. Hence, 

178. Fractions which decrease by the scale of ten, may 
be expressed like whole numbers ; the valm of each figure 
in the decreasing scale being determined by the place it 
occupies on the right of units. Thus, 3 and 5 tenths may 
be expressed by 3.5 ; 3 and 5 hundredths by 3.05 ; 3 and 
5 thousandths by 3.005, etc. 

178, «• Decimals are distinguished from whole numbers 
by a decimal point. 

Notes. — i. The decimal point commonly used (.), is a period. 

2. This class of fractions is called decimals, from the Latin decern, 
teiit which indicates both their origin and the ecdU of decrease. 

179. The Denominator of a decimal fraction is 
always 10, 100, 1000, etc.; or i with as many ciphers 
annexed to it as there are decimal places in the given 
numerator. Conversely, 

The N^iimerator of a decimal fraction, when written 
alone, contains as mant/ figures as there are ciphers in the 
denominator. Thus ^V, y^, -nnnr? expressed decimally, 
are .5, .05, .005, etc. If the ciphers in .05 and .005 are 
omitted, each becomes 5-tenths. 



What place do tenths occnpy ? HandredthB, thonsandths, etc. ? 178. How Ib 
the vahie of decimal figures determined ? 178, a. How are decimals distingaished 
from whole numbers ? Note. What is the decimal point ? From what does this 
class of fractions receive its name? 179. What is the denominator? How do 
the number of ciphers in the denominator and the decimal places in the nnmerti' 
tor compare ? 
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180. Tbe difffrent orders of decimals, ami liii-ir relati 
pontion, may be seen from the following 
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Intseere. Decima'iB. 

Notes. — i. A Decimat and on laUgtr wjitten t«igv-tlier 
■ Mixed Nunibrr; as 35.263, etc. (Art. loi, Dcf. 11.) 

2. A Decimal aod a Gommnn Fraction, written together, 
a Mixed Frartion ; as .6V, .33S. 

181. Since the orders of decimals decrease from left to 
;ht by the scale of 10, it follows; 

JKrai. Prefixivg a cipher to a decimal diminishes ita value 
fo times, or divides it by 10. Thus .7=^^; .07=-!-^; 

Annexing a cipher to a decimal does not alter its valne. 
Thna .7, .70, .700 are respectively equal to -h, t'os- tod%' 

These effiiots are the mersf of those -proiiuced by annoilng and 
»hers to u&oie nmnbora. (Arts. 57. 75.) 
Each removal of the decimal point one figure 
the right.incrmses the numher 10 times, or multiplies 
by 10. Each removal of the decimal point one figure 
left,dimimsAes tlie number 10 times, or divides it 



ri^ht! How, If » 



rard the right, Nbidb the ordcra of 
i^lmal flgure affected hj niDTina it nno 
jireflied to itl How If ciphfrs ir« 



142 DECIMAL FBACTIONS. 

182. To write I>eciinal8. 

EuLE. — Write the figures of the numeraJbor in their order^ 
assigning to each Us proper place Mow units, and prefix to 
them the decimal point. 

If the numerator has not as many figures as required, 
supply the deficiency by prefixing ciphers. 

Write the following fractions decimally : 

!• A" ^' rhf* ^^* 93TT?(rff« 

3- T(?TJ' 8. 4tV. 13- lOTififtftnr- 

4- AV 9- 2iT^ff. 14- 4^TJ5ihnf' 

5. T^^. 10. 84-^^. 15. 80 1088^00 - 

17. Write 6 hundredths; 63 thousandths; 109 ten 
thousandths. 

18. Write 305 thousandths; 21 hundred-thousandths; 
95 millionths. 

19. Write 4 thousandths ; 108 ten-thousandths; 46hun- 
dreths; 65 millionths ; 1045 ten-millionths. 

20. Write sixty-nine and four thousandths; ten and 
seventy-five ten -thousands; 160 and 6 millionths. 

21. Write 53 ten-thousandths; 63 and 28 hundred- 
thousandths; 352 ten-millionths. 

183. To read Decimals expressed by Figures. 

Rule. — Read the decimals as whole numbersy and apply 
to them the name of the lowest order. 

Note. — In case of mixed numbers, read the integral part as if it 
stood alone, then the decimal. 

Or, pronounce the word decimal, then read the decimal figniee as 
if they were whole numbers. 

182. What is the rule for writing decimals? Note. If the nnmerator has not 
as many figures as there are ciphers in the denominator, what is to he donef 
183. How are decimals read ? J^ote. In case of a mixed number, how ? 
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Or, IiaTlng proaoonced the word dieimai. repeat the name* of thu 
dedtoal figaree in their order. Thus, 275,46818 rood. "275 and 468 
thonaandthH ; " or " 275, decimal four Uandred and Mstj'-eight ; " of 
" 375, decimal /our, tix, eight." 

I, Explain the decimal ,05. 

A11ALTBI8. — Sinco the 5 stands in the second place on the right cf 
the decimal point, it ia equivalent to 7^^. and denotis 5 hundrcdlha 
of mte, or 5 such parts as would be obtained by dividing a unit Inbi 
loa equal porta. 



Read the following examples : 




(O {^.) 


{3.) 


.36 2.751 


32.862 


-479 4.«465 


40.0752 


.0652 1.2Z02S 


57.00624 


.00316 8.400452 


81.20701 



1S3, "• Decimals differ from eommon fractious In three 
reapecta, viz. : in their origin, their notation, and their hmitation. 

IBt, Cmnmon frattionn arii* from dividing aunit into any nimiber 
of equal parte, aud may have /tiiy niin^er for a denominator. 

Deeimale ariee from dividiuR a unit into ten, one hundred, one 
Ihouiaad, etc, equal parts ; consequently, the denominator is always 
10, or some power of 10. (Arts. 55, n. 179.) 

3d. In the notation, of common fractions, both the numerator and 
detiomiTiator are wiitteu in full. 

In decimals, the nmnerator oiJ^ ie written ; the denominator is 
nnderstood. 

3d. Conunon factions are unif^ereal in their application, emhracing; 
all daMea of fractional quautitiea &om u unit to an infinvU»imid. 

Decimals are limitEd to that particular close of fractional qnanti- 
ties whose ordera regularly decreate in value &om loft to right, hy 
. tiie ecate of 10. 

L Note. — The qneetion is often aaked whethor the expressions ^1, 
Till Tii'mtt etc, are po/nmon or decimal fractions. 

AU fractions whose denominator is written under the numerator, 
ftdfl the fimdition» of wntman&BC lions, and maybe treated as such. 
But tactions which arise from dividing a unit into 10, too, 1000, etc, 
equal parts, anMcer to tlie dffinition of deeitnals, whether the denom- 
aKprossed, or nniiecstood. 
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REDUCTION OF DECIMALS. 

184. To Reduce Deolmala to a Common Denominator. 
t. Beduoe .06, 2.3, iind .007 to a common tleoomioator. 

ANALvais — DeciiunJacontair.ing tlieaamiiQumbtT .06 = 0.060 
at &gMres, have a raminort denominator. (Art. ty}) 2 i:^x ico 
By Bunexing ciphers, tlip number ot dmmol fig- '_^' 

. UTQS in eachmay be made tliBsnme, wilboutalteriug ' " ' 

tliBiTvalua. {Art, iSi.) Hence, tlio 

RvLE.— Make the number of decimal figures the same in 
each, by annexing ciphers, (Art. 181.) 

7. Efduee .48 and .0003 to a common denomiDator. 

3. Reduce 2 to k'ntha; 3 to liundredths; and .5 to 
thousand tliB. j'liis. 2.0 or ^g ; 3.oDor-?gg; .500. 

185. To Reduce Decimals to Common Fraction*. 

1. Reduce .42 to a common fraction. 

A:HU.VBig. — The denaminator of a decimal ifl I, witli as many . 
dpliere anaosed ae there are tiguroB in ita numerator; therefore tlia | 
denomiuatur of .42 IB 100, (ArL 179.) Aii», .^2 — -^^. Eeoce. tlie 

'BxTLE.^Erase the denivml poini, and place the denomi- ' 
nalor tinder ike numerator. {Art. 179.) 

2. Eednce .65 to a common fraction ; llien to its loweet 
termfl. Am. .65 ^-^, and -Mt^M- 

Beduce the following decimals to common fractions ; 

3. .laS 7. .05 II. .0007 15. .200684 

4. .256 8. .003 iz, .04056 16. .0000008 

5. .375 9. .0008 13. .00364 17. .12400625 

6. ,863 10. .0605 14. .00005 18. .24801264 

1B6. To Reduce Common Frnctlonn to DecimalB. 

1. Et'dnce J ta a decimal fraction. 

Anaiybib — i equals i of 3. Since 3 cannot bodividoil opbuxtion. 
by 8 ; we annex a ciphcsr to reduce it to tetithn. Now i, 8)3.000 
of 30 teathe is 3 tentlis, and 6 tentba Mcr. 6 tentha yfjjs 57 e 
reoaced to h-andredtAs=(>o hundrodtha, and 1 of 5o 
hundredths =7 hnndredtha and 4 hnndredtlia over, 4 hnodreiUlia 
rnduced to ihowiandtlui=^ thousandths, and I of 40 tkouEnndths 
=j thooBandths, Therefore, { = .375, Hence, the 
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KuLE — Annex ciphers to the nvmeralor and divide by tht 
iemminator. Mnally, point off as inany decimal figiirea in 
l/ie result as there are ciphers annexed to the numerator. 

Note. — If the nnmbef of figures id tho quotient is leia than the 
number of dphere anneied to the numerator, supply ilie dfJMeney 
bj prefiHiig cipAtrt. 

DeinoiittratMU —A traction iodioLtes diTiaion, and its value is the 
Dumemtor divided bj the deuominator. (Aits, 134, 142.) Saw, ao- 
neiing anc cipher to the nomeratur taultiplies the fraction bf 10; 
BiinexiDg two ciphers, b7 100, etc Hence, dividing the niuDemtoi' 
with OK*, tifa, or mare ciphers annesed, gives a quotient, 10. 100, 
etc. times too large. To corretC this eTmr the jutjft'eni is divided 
t^ to. 100, 1000, etc Bnt dividia)^ hy lo, loo, etc., is the same aa 
pointing off sn equal number of decimal figures. (Art. iSi ) 
Reduce the following fractions to decimals : 

2. i 6. I 10. i^ 14- TTi'os 

■ 3- f 7- TJ "■ iS 15- -afff 

■ 4. i 8. I 12. ,'„ 16. jio 

■ 5- I 9- +3 13- TJTi »7- -rtoff 

18, Beiluce | to the form of a decimal. 
AnAl-TSia.— Annciing ciphers to the numerator opBBiTioH. 

Bnd dividing by the dtmomluator, as before, the quo- 3)3.000 
tU-nl consists of 6 repeated to infinity, and the re- "^6666 etc. 
nminder is always 2. Therefore ]J cannot be exactly 
espressed hy decimals. 

19. Redoce 3'^ to the form of a decimal. 
AHAI.TSTB. — Having obtained three quotient opEBArioN, 

figures 13s. the remainder is 5, the ssinu as the 3 y ^^.□□0000 
original numemlor; conseqaently. by anncs- _,,ej,c etc 

Ing ciphers to it, and continuing the division, 

obtain the same set of figurOH as before, rejieated to inGnily. 
jflrherefore ^ cannot be exactly expressed by decimals. 

187. "When the numerator, with ciphL-ra anuesed, ia 
KOtcttJ/ divisihh by the denominator, the decimal is called 
a terminate decimal. 

fi^. How rodnoo a ilodmnl tn a cmnmon frect.Inn ? i"6. How redncB a tom- 
mon tnmaa toa dorlmsK Nolf. Ifth- r.iimher nf flKnresln the qaoHenl Is leB" 
tor.whltUi tnbedoneJ EiplaloUie reaaon forpoinlln? 



lDDition of decimal 8. 

■Wlien it is Tiot exactly divisible, and the same figure o 
tet uf figures continually recure in the quotient, the deci 
mill ia called iiii intcrminate or cifcuJating decimal. 

The figure or xci of figures repeated is called the repeieiiA 
Thua, the decimals ohhiined in the last two examples an 
inlerminaie, because the division, if continued forevt-r, will 
leave a remainder. The repctend of the i8th ia 6; thai 
of the i9l.h is 135. 

NOTEa. — 1. After the qaotient Iibh been carried as &r ssdestrablt) 
tbe si)^ ( +} 1b nnnexod la it to mdicBl« there is injll a, remainder. 

3. If the remainder Is each that the next quotient figure noidd be 
5, or more, the fnd figure obtained \B sonietimeB iatrrciued hj i, and 
the eign (— ) aniiMed to show that the decimal is loo lurgo. 

3, Agnin. the rcnuLioder is eomotimes placed over the diviaar and 
annexed to the qaotlent, formmg a mired frartion. {Art. i8c, n.) 
Thnsif 8 is reduced U> the declmnl fnnn. the result may be exprBSSO^ 
by .6666+; by .6667- ; orbj.6666S. 

(For the further coasldoration of Circulating Decimala. the etiident 
Is Hiforred to Higher Ariihinotla.) 

Beduce the following to four decimal places : 

20. i ^1. ? 24- -A 215. l\ 

BMuoe the following to the decimal form : 

28. 75i 30- ^fiiil 32- 4655-^11 34- 740Byo 
^9- '3^5 31- 346H 33- 5^3Ac 35- gS^sio 



ADDITION OF DECIMALS. 

188. Since dedmals increase and decrease regnlarly by 
the scale of 10, it is plain they may be added, subtracted, 
multiplied, and divided like whde numbers. 

Or, they may lie reduced to a common denoniinator, then 
be added, subtracted, and divided like Common Fractions. 
(Arts. 156, 184.) 

1B7. Wliea the nnmBrltor with cLpbore anneied Is eiactly diilBiblfl by 
flanninlnnlor, nhaUs thertcclnialcnlleil? If not exwtl.vaivieiblu, whail W 
iBttu flguni or «et ur figuraa repealed cuUeilt 




I 
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189. To And the Amount of two or more Deoimala. 

1. Add 360.1252, i.gi, 12.643, anil 152.8413. 

An AITS IS.— Since unita of the sjim order or opehatiob. 

lite aumben onlv cixa be added to eacL other, we 360.135:! 

reduce the decimaJa to a Mmmim denominator \>j 1.9ID0 

umexing ciphers; or, which Is the same, \\j IZ.643C: 

wriUng tho dec^unalH one under enother, bo that 152.8413 

the decimal points shnll be in a perpendicalar Alls. 527.510? 
liae. (Arts. 28, n. 156.) Beginniog at the right, 
n'e add each colnma, and set down tho result as in whole numbers, 
and for the game roasons, (Art, ag, n.) Finally, wo place the ded- 
ma] point in the amgunt directly ander those in tho Dumburs added. 
(Art. 178, a) Hence, the 

Rule. — L Write the numbers so that the rlecimal points 
^all stand one untJer another, with tentJis under tentlis, etc 

n. Beginning at tlie right, add as in whole numbers, and 
jiIacB the decimal point in the amount under those in the 
numbers added. 

NOTB, — Placing ten the under tentbH.hundredtb8iiiidc?rhundrB<i the, 
etc., in effect, redocee the decimals to a com. denmniiKitor; hence 
the dpheiB on tho right may be omitted. (Arts, 181, 1S4.I 



(^.) 


(3-) 


(4-) 


(5.) 


41.3602 


416.378 


36.81045 


4.83907 


4.213 


85.1 


.203 


■293 


61.46 


.4681 


5-3078 


.40 


375-265 


4-38 


87.69043 


5.1067 


482.3982 A71S. 


375-^95^ 


9.25 


3-75039 



6. What is the sum of 41.371+2.29 + 73.402 + 1.729? 

t7. What ia the sum of 823.37 + 7,375 + 61,1 +.843? 
8. What is the atim of .3925 + .64 + .462 + .7 +.56781 ? 
9. What is the siuu of 86.005 + +0003 + 2.00007 ? 
ie>. What is tlio enm of 1.713 + 2.30 + 6.400 + 27.004? 
II. Add together 7 tentba; 312 thousandths; 46 hun- 
dredths; 9 tenths; and 328 ten-thonsandths. 

la. Add together 23 ten-thousandths; 23 hundred. 
dicitisandths; 33 thonaandths; 23 hundredths; and 23. 
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13. Add together five hundred seventy-five and seven- 
tenths; two hondred fifty-nine ten-thonsandths ; five- 
millionths; three hundred twenty hnndred-thonsandths. 

14. A farmcT gathered 17I bushels of apples from one 
tree; 8 J bushels from another; 10^ bushels from another; 
and 16 J bushels from another. Bequired the number of 
bushels he liad, expressed decimally. 

15. A grocer sold 7^ pounds of sugar to one customer; 
11.37 pounds to another; lof pounds to another; 25^ 
pounds to another; and 21.375 pounds to another: how 
uiany pounds did he sell to all ? 

SUBTRACTION OF DECIMALS. 

190. To find the I^iffe^'ence between two Decimals. 

1. "What is the difference between 2.607 ^^^ -7235 ? 

Analysis. — We reduce the decimals to a common oPBBATioir. 

(louomliiator. by anoexing ciphers, or by writing the 2.607 

Muuoonlt^rM one under another. (Art. 189, t^.) For, '7^35 

uultM of the mme order or like numbers only, can Ans. 1.8835 
lui rtubtrurttHl ono fn)m the other. 

UowImmIiiji at th« ri^ht, wo perceive that 5 ten-thousandths can 
«t»t l»»^ tukon irtmi o ; wo therefore borrow ten, and then proceed in 
•ill it^|MvlH uH iu whole numbers. (Art. 38.) Hence, the 

Ivri.i:. - L Wrifo the less nmnhcr under the greater , so 
(h^tt thtf (ftrlmal points shall stand one under the other, 
ii'ith truths undvr tenths, etc, 

II. f'tyinniiKj at the right hand, proceed as in suhtract- 
♦ \' / <r/i«»/r» Hitiiihrrs, and jf^Zace the decimal point in the 
M"^»«M'<./fV' itrnttr that m the suUrahend. 

\\\\\\ WiUlnnf tho name orders one under another, in effect 
i*Mh»oo«» I ho dorlmttln to a (M)mmon denominator. (Art. 189, n) 

(^) CO (4.) (5.) 

r*»«m I l.PM 7*^392 20.41 85.3004 



\ ..«. Ih>\v nt-(' (Inoliuuli* Hubtracted? How point off the remainder? 



7- 7-=js;-i mnna i-ja-^ i> i:=s Ti.noa^ ivi-^f r T:r- * 

Q. *^5=C-t ICZnS -.==.1^. 1=. I TTTl I:? I^'^I^x;.. 

19. Fr:cL 4-= "uir^ xj Tm-dii : TT.sirr \ :'zi a> 
how maett bfci ]Df iS : 

22- A llli.'ir liTZyr ;-L.ri iL'Tf!? J-f^-Lri'f l^c.^f 

acres 10 oor acc-rf^*= mr^-^ ?: iz.'::Li'ir. .i:t z:u;:i ,.^0 
he left? 

24. Two XBcTL garrr-r friCL "LIt SL3:f 7li',f. :r^^ I'-zvl :?! 

501J037 miks: r»w uliz'z tzr-jizz iil jcd r:;iTil ilia :^^ 
other ; and how fir at«in ^t: 
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MULTIPLICATIOX OF DECIMALS^. 
191. To Iml the Product of two or more Dectnijl$. 

1. What is the prodnet of 45 mTiliipIievl bv .7 : 

AKAI.TBI8.— 17=1^. Xow -times 45 = V ^ = 31 5 -Mv\ ^^«^ *»^"^ 

or 31.5, Ans, In the opermrioa. we multiplv bv 7 :n- 45 

stead of T^(j; tlierefoie the produc* is 10 times too lars^\ '7 

To correct tliia, we point off i Og^niv on the right, ^i.^ Ans. 
wliich divides it by 10. \Ajxs. 70, 143. 165. > 

2. What is the product of 9.7 miiltiplioil bv .0 ? 

Akaltbis.— 9.7=?^, and .9= ro. Now j"*,; times \»'. - orKuvrum. 

fii=873-5-ioo, or 8.73, Ans. In this oi^ration wo 0.7 

also multiply as in whole numbers, and jx>int otV 2 .*) 

figures on the right of the product for decimals, which i<,y » J /ix» 
divides it by 100. (Art. 79.) 
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Rkm. — By inspecUng these operations, we Bee that eadi ansnei 
coataius aa man/ deeirnal Jlgures aa Ihura ere drcimal placet in both 
fucIuTB. HcQce, ibe 

R0LE. — Multiply as in iohole numb^s, and from the j 
riyht of the product, point of as many JigurBB for decimal'', 1 
as then are decimal phtces in both factors, \ 

Notes. — i. Midtiplieatuin of DeeimnU is based apott Ih? mme 
principlea OS Mnlliplicatiou of Common Fraetioos. (Art. t66.) 

2. The rAUon fur pointing off the product is tliia: The proctuet of 
any two decimal namcratore is es many timet too targe as there are 
•aiiita in the product of their denoniiiiators, and polotiDg it off divides 
It hy that product. (Alt. 79.) For, the product of the denominaiora 
of two decimals is always i with aa many ciphers Boneied bb there 
aru decimal places in both nmnerators. (Arte. 57, 179, 186, Dem.) 

3, If the produ . has not as many figures as there are decimals in 
both factors, supply thu defidunc; hj prefliing ciphers. 

2. Multiply .015 liy .03. 

PoLOTIOS. — .015 v,o3=.ooo45. The product requires 5 dedmal 
places ; hence, 3 ciphers must lie prefixed Id 45. 

(3.) (4) (S-) (6.1 

Mnltlplj 29.06 .07213 .000456 43C0.12 

By .005 .0021 -0037 5.000 

7. 4.iJoD5 X.00301. 11. 0.0048 x.oogr. 

8. 5.0206x4.0007. 12. is.oo4X.iooog. 
g. 3.0004x106. 13. 6.0103 x.ooora. 

10. 7.2136x100, 14. Z0007 X .000001. 

15. If 1 box contains 17.25 pounds of butter, how many 
pounds will 25 boxes contain ? 

16. What cost 30.5 barrels of flour, at #10.87; a barrel? 

17. If one acre produces 750.5 bushels of potatoes, how 
much will .625 acres produce ? 

18. What cost 53 horses, at $200.75 apiece? 

19. Multiply 28 hundredths by 45 thouaandtlia. 

30, What cost 73.25 yards of cloth, at $9-375 per yard ? 

igi, Hon are dcclmalB iDDltlplIed t Ilnw point nlT Ihe proiinct T JVoto. Ki- 
plaln Uio reuan ftir painting olT. II the pniiluct dooB nut nontaln at mtaj 
flKiiret M Uieni are dectnialii In the bctuce, wbat la to be done 1 i^a. How mol- 
Ilplr I dsdmal b; la, loj, clc. 
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81. Holtiply 
22. Multiply 
33. Multiply 
24. Multiply 

minion the. 
2$. Multiply 

andUia. 

26. Multiply 

27. Multiply 
s8. Multiply 
29. Multiply 



5 tenths by 5 thousandths, 
two Ijundredtlis by two ten -thou sand tha. 
seven ijundredths by seven milliontha 
two hundred and one thousandths by tlirce 

five himdred-tbousandLlia by six tbous- 

four milliontbs by aixty-tliree thouBaudtbs. 
a hundred by a hundred-tbousandth. 
one million by one millionth, 
one millionth by one billionth. 
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X92. To multiply Decluiala by 10, 100, 1000, etc. 

30. Multiply 43215 by looo. 

AstLTBia.— Eemovmg a figure oiw plaee to the left, we have seen 
moltipliee it \ij 10, But tnoring the decimal point on0 pltKe to the 
right haa the same effect on the poHition of Che figures ; therefore, it 
mnltipiiea them hj 10. For the aome rmtson, moviiig the decimal 
point two placeg to the right nmltiplies the fignres by too, and m on. 
In the given eiamplo the multiplier is 1000 ; we therefore move the 
dedmal point UiTee places to the right, and have 432.15, the answer 
tGqnired. Hence, the 

Rule. — Move the decimal point as many places toward 
the right as there are ciphers in the mulliplier. (ArL 181.) 

31. Multiply 32.0505 by 100. 

32. Multiply 8.00356 by 1000. 

33. Multiply 0.000243 by loooo. 

34. Multiply 0.000058 by looooo. 

35. Multiply 0.000005 by loooooo, 

36. If a newsboy makes |o.oos on each pnper, what is 
b"'8 profit on 10000 papers ? 

37. What is the profit on looooo eggs,at $0,006 apiece? 

38. If a farmer gives 4.25 bushels of apples for one yard 
' cloth, how many bushels should he give for 6.5 yards *'' 

39. If aman walks 3-75 miles an hour, how far will he 
in 17.5 hours? 



DIVISION OF DECIMALS. 

193. To divide one Decimal by another. 
1. Uow maDy timt-s -a iii .8 ? 

A.VA1.TSIS. — These dedm&ls have s com. do- .z).S 

nom.; hence, wo divide aa in Common Fractions, Ans~i times. 
Rtid the quotient is a lehoU nvmbtr. (Ait. i6g. n.) 

a. Ilow many times .08 in .7 ? 

Ar-^ltsib. — Reduced to a common donominntor, the .oSj.jooo 
givfic dednials become .08 and .70. Now ,o3 is in ,70, j o 
8 times, and .06 rem. PQt the 8 in unitif place. He- ' ''^ 

duRod 10 tlio oust lower order, .o6=.o6o, and .oS Is in .060, .7 of a 
time.and.oo4rem. Put the? in (ii»</«' place. Flnolly, ,08 is in .ocqci, 
«5of a time. Write the 5 ia htrndTedtA^ place. Am. 8.75 times. 

3. How many times 13 .5 contained in .025 ? 

Analthis. — Reduced to a coniinon denominator, .5oo).oz5oo 
.5=.50o, and .025 = .oa5. Since 500 la not conlained Anii oaei. 
in .oas, put a cipher in wUW place, and reduce to " ■ 5 

the next lower older. But .500 is not cooiained '.a ,0250. Put a 
Cipher in tenths place, and redudng to the next order, .500 ia in 
joaioa, ,oj of a time. Write the 5 Id hUTid/redlluf place. 

Rem. — When two decimals lutve a com. dtnom. the quotient Gffores 
theDcearisiQgareuiAQ^nu?riter«,asta common fractions. (Art. 169, n.) 

If ciphers are annexed to the remainder, the neM qootieut figore 
will be teathi. the Bucond Kundrrdlh», &e. Uonce.the 

BuL£. — Reduce the decimals to a common denominator, 
and divide tlie numerator of the dividend iy that of the 
divisor, placing a decimal point on the right of the quotient. 

Annex ciphers to the re^nainder, and divide as ieforc. 
The figures on the left of the decimal point are whole num- 
bers ; those on the right, decimals. 

Or, divide an in whole numbers, and from the right ofSie 
quotient, point off as many figures for decimals as the deci- 
mal places in the dividend exceed those in the divisor. 

NoTBfl, — I. If there are not figures enough In llie quotient for tih« 
dedmala required hy the second method, prijto ciphers. 




» 



ON OF DECIMA 

2. If there is a remwodiif after thertqtdred number of decimale U 
found, annex tlie sign + to the quotient. 

2, Divide .063 by 9. 4. Divide 642 by i.o;. 

3. Dinde .856 by .214. 5. Divide 4.57 by 11. 
Perform the following divisions : 

0. 78.4-^2.6. 14. .03753-=-. 00006, 

7. 8.45-^3.5. 15. 

8. 1.262-^9.7. 16. 
g. .4625-;- .65. 17. 

10. g7.68-;-ioo. 18. .ooooi- 

.1. 6.7S-MDOO. 19. .00Q05. 

z. ,576^iDooo. 20. ,0003-i- 

3. 45.30-^3020, 21, .27- 

If 2.25 yards of cloth make i coat, how many coata 
can be made of 103.5 yards ? 

23. How many rods in 732.75 feet,at 16.5 feet to a rod ? 

24. At ^iS.75 apiece, how aiaiij stoves cun be bought 

»rS5o6.2 5 ? 
X94. To Divide Decimals by 10, 100, 1000, e(o. 
25. What is the qtiotieut of 846.25 divided by 100? 

ASAJ.YSiB. — Moving the deeimiU point oneplaee to the (f/i divides 

^ Dumber hj lo. For tlie same reasoo, moving tlie decimal point 

two plated to the luft, divides it by joo. Id thu ft'vea qiiontlon, rn- 

B a-gving the decimal point two places to the left, we have 84625,111a 

answer required. Hence, the 

Ettle. — Move the decimal point as mani/ places toward 
e left as there are ciphers in (he divisor. (Art, 181.) 
. Divide 4375.3 by 1000. 28. Divide 2.53 by 100000. 
. Divide 638.45 by loooo. 29. Divide ,5 by loooooo. 

, Bought 1000 pins for 1. 5 : what was the cost of each ? 

. If a man pays $475 for loooo yards of muslin, what 



Khat a yard ? 
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UNITED STATES MONEY. 

195. United States Money is the national cur- 
reacy of tbe United States, and is often called Federal 
Money. It is founded upon the Decimal Notaliony and is 
thence callei Decimal Currency. 

Its denominations are eaglesy dollars, dimes, cents, and 
mills. 

TABLE. 

10 mills (m.) are i cent, et, 

lo cents *•■ I dime, d, 

lo dimes " i dollar, - - dol. or $. 

lo dollars ** i eagle, - - . - j^ 

NOTATION OF UNITED STATES MONEY. 

196. The Dollar is the unit; hence, dollars are 
whole numbers, and have the sign ($) prefixed to them. 

In $1 there are loo cents; therefore cents are hun- 
dredths of a dollar, and occupy hundredths!' place. 

Again, in $i there are looo mills; hence, mills are 
thousandths of a dollar, and occupy thousandths' place. 

Notes. — i. The origin of the sign ($) has been variously ex- 
plaine.l. Some suppose it an imitation of the two pillars of Her- 
cules, connected by a scroll found on the old Spanish coins. Others 
think it is a modified figure 8, stamped upon these coins, denoting 
8 reals, or a dollar. 

A more plausible explanation is that it is a monogram of United 
States, the curve of the U being dropped, and the S written over it. 



195. What ie United States money? Upon what founded? What Bometimes 
called? The denominations ? Repeat the Table. 196. What is the unit? What are 
dimes ? Cents ? Mills ? Note. What is the origin of the sign $ ? The meaning 
of dime? Cent? Mill? 197- How write United States money ? iVo^. How are 
eagles and dimes expressed ? If the number of cents is less than 10, what must 
btj dune ? Why ? If the milh are 5 or more, what considered ? If less, what t 
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UNITED STATES MONEY. 155 

3. The term i>i'»i« is the Frenci dixieme, a. tenth; Cent from the 
Latin eentu'ii.t. hundred ; and MW, from the Latin mUU, a thoaaaad. 

3- United StalcH moDcy waj eatalilislicd by act of Congrees, la 
173&. PreviouB to tlint, pouDilB, abilliugB. jieoce, etc., were m use. 

197. Td express United Stales money, deoimally. 

E.r. I. Let it be required to write 75 dollars, 3; cents, 
and 5 mills, decimally. 

Abaltbis. — Dollars axe integers ; we therefore wri I e the 75 dol- 
lars as a whoU number, prefixing the <$), ae $75, Agaiu, cent* are 
hviidredlh* of a dollar ; therefore we write thu 37 cents in the first 
two places on the rijfht of the dollare, with a decimal point on their 
left as ¥75.37. FiaaHy,milh are(ftira»7B(ttA«of adollar; and writing 
the 5 mills in the first phice on the right of cents, wc have $75.37;, 
the dedmol required. (Art. 179,) Hence, the 

EuiE.— -H'nVe dollars as whole numbers, cents as hun- 
dredths, and mills as thousandths, placing the sign {%) ie- 
fQTB dollars, and a decimal point betiueen dollars and cents. 
Notes. — i. Boglea and dimes ere not nsed in husinesa catcala- 
:>nB ; the former aree^resaed by tetig uf dollars ; the totter bj tern 
Thus. 15 eagles are $150, and 6 dimes are 60 cents. 
1. Ab cents occupy tieo places, if the number to be expTesaed is Um 
cipher muBt be prefixed to tiie figure denoting them. 

3. Ceafs are often eipreesed by a common fraction having 100 for 
denominator. Thus, J7.38 ia written $7-iVir, and is JvaU " 7 and 

dollare." 
Millfl also are Bometimes eipruasud hy a r.ommon froition. Thus, 
IS cts. and 5 mills are written $0,125, or (o.i^i; iS cle. aiid7imilla 
&re written $0.1875, or $o-tS|, etc. 

4, In bnfflueas calculations, if the mills in the retult are 5 or mor^ 
ly are considered a cent ; if less than 5, they are omitted. 

Wiite forty dollars and forty centa. 
Write five dollars, five cents and five mills. 

3. Write fifty dollars, sixty cente, and three mills, 

4. Write one hundred dollars, seven centa, five milla. 

5. Write two thousand and one dollars, eight and a half 
Ota. 

6. Write 7 hundred and 5 dollars and one cent 

7. Write 84 dollars and la^ cents. 

8. Write 5 and a half cents; 6 and a fourth centa; 1 
i three-fourths cents, decimally. 
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156 UNITED STATES MOISTEY. 

9. Write 7 dollars, 31 and a fourth oents^ decimally, 

10. Write 19 dollars, 31 J cents, decimally. 

11. Write 14 eagles and 8 dimes, decimally. 

12. Write 5 eagles, 5 dollars, 5 cents, and 5 mills. 

198. To read United States money, expressed decimally. 
Rule. — Call the figures on Uie left cf the decimal poirUydolr 

lars ; Ihot^e in the first two places on the righlyCents ; the next 
figurcy mills ; the others^ decimals of a mUL 

The expression $37.52748 is read 37 dollars, 52 cts., 7 

mills, and 48 hundredths of a milL 

Note. — Cents and mills are Bometimes read as decimals of a dQ?lar. 
Thus, $7,225 may be read 7 and 225 thoosandths doUars. 

Bead the following : 

1. $204.30 5. $78,104 9. tiioo.ooi 

2. $360.05 6. $90,007 10. $7.3615 

3. $500.19 7. $1001.10 II. $8.0043 

4. $61,035 8. $1010.01 12. $10.00175 

REDUCTION OF UNITED STATES MONEY. 

CASE I. 

199. To reduce Dollars to Cents and Mills. 

1. In $67 how many cents? 

ANAiiYSis. — As there are 100 cents in every operation. 

dollar, there must be 100 times as many cents 67 X 100 = 6700 

as dollars in the given sum. But to multiply Ans. 6700 ctfi. 
"by 100 we annex two ciphers. (Art. 57.) 

2. In $84, how many mills? 

Analysis. — For a like reason, there are 84 X 1000=84000 
1000 times as many mills as dollars, or 10 Ans» 84000 milln, 

times as many mills as cents. Hence, the 

Rule.— jTo reduce dollars to cents, multiply them by loa 
To reduce dollars to mills, multiply them ly 1000. 
To reduce cents to mills, multiply thmi ly 10. 



198. How read United States money ? 



ATE3 MONET. 



NoTB.^Dollart nnd centa iir< 
and mills, to mills, by ernsing I 
maJ point, 

s. Reduce $135 to cents, 

3. Ri-'duee $368 to milis. 

4. Reduce $100 to milla. 

, Reduce $1680 to cents. 



reduced to cents ; bJbo dollars, 

le sign of dulUrB ($), and the dcRi. 

6. Eeduce 97 cents to mills, 

7. Eeduce S356.25 to cents. 

8. Reduce 4780.375 to mills. 

9. Reduce $800.60 to mills. 



m 



IJ68^ 
*68.37yl?;s. 



CASE II. 
[' 200. To reduce Cents ^nd Mills to Dollars. 

[ I, In 6837 ceiitfl how many dullafa? 

ASALTaiB. — Since loa cents make i dollar, ' 
;a will mahe as many dnllnrH as 100 ie 
1 times in 6837. and 6337^iot 
"■nd 37 cents over. (Art. jg.) 

In like manner any jiamher of mills will make as many dollars aa 
1000 ia contained timts in that oumlicr. Hence, the 

Rule. — To reduce cents to dollars, divide them iy 100. 
I To reduce mills to dollars, dit-ide them by 1000. 
■ To reduce mills to cents, divide them by 10. (Art, 194.) 

^ NoTB.— The jiTit tao jlgwrei cut off on the right are eenti. the 
Best one mUt». 

2. Reduce 1625 eta. to dola. 6. Change 89567 ets. to dols, 

3. Reduce S126 m'stodols. 7. Cha,nge 94283 ni's to dols. 
|_4. Reduce loooo m'a to dola. 8. Change 85600 ni'a to cents, 

: RtBduce 9265 m'a to cents. 9. Change 263475 m's to dole, 
10. A former sold 763 apples, at a cent apiece : how 
lany dollars did they come to ? 

. A market woman sold 5 hundred egga, at 2 ceuta 
: how many dollai-a did ahe receive for them ? 
12. A froit dealer auld 675 watennelons at 1000 milla 
e: how many dollars did he receive for them ? 



y. How redace doUan 
ce tbe Saaraa ont o 
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ADDITION OF UNITED STATES MONEY. 

201. United States Monty, we have seen, is fonnded 
upon the decimal notation; hence, all its operations are 
precisely the same as the corresponding operations in 
Decimal Fractions, 

202. To And the Amount of two or more Sums of Money. 

1. What is the sum of $45,625; $109.07; and $450,137? 

ANALYSIS. — Units of the same order only can be ofbratmhi. 

added together. For oonvBnience in adding, we there- $45,625 

fore write dollars under dollars, cents onder cents, etc, 109.07 

with the decimal points in a perpendicular line. Begin- 450.137 

ning at the ri^ht, we add the columns separately, $604.8^2 
placing the decimal point in the amount under the 

[)oints in the numbers added, to distinguish the dollars from cents 
and mills. (Art. 197.) Hence, the 

Rule. — Write dollars under dollars, cents under cents, 
etc., atid proceed as in Addition of Decimals. 

Note. — If any of the given numbers have no cents, their place 
should be supplied by ciphers. 

2. A man paid $13.62^ for a barrel of flour, $25.25 for 
butter, $9.75 for coal: what did he pay for all ? 

3. A farmer sold a span of horses for $457.50, a^yoke of 
oxon for ^235, and a cow for $87.75 • ^^^ much did he 
recoivci for all? 

4. What is the sum of $97.87^; $82.09; $20.12^? 

5. What is the sum of $81.06; $69.18; $67.16; $7.13? 

6. What is the sum of $101.101 ; $2io.io|; $450.27^? 

7. Add $7 and 3 cents; $10; 6^ cents; 18^ cents. 

8. Add ^68 and 5 mills; 87 J cents; 31 J cents. 

(). A mail paid $8520.75 for his farm, $1860.45 for his 
pfock, $1650.45 for his house, and $1100.07 for his fumi- 
\\\\v : wlijit was the cost of the whole ? 



t.M. Whnt 1h HnH of opomtions In United States Money? 202. How add 
tlnttuvl Statot* Muuuy ? IfoU. If any of the numbers have no cents, how proceed? 
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lo. A lady paid I31J for a drees, #15! for fximminge. 
Ijimd t'ji fur making: what was the coat of her dress ? 

i. grocer sold goods to one customer amounting to 
iUt7.So, to another $30.18^, to another $21.06^, aud to 
■ADotber $5 1.73 : what amount did he sell to all ? 

12. A yonng man piiid $31.58 for a coat; $11.63 ^^^ ^ 
at, I14.11 for pants, $10.50 for boots, $7^ for a hat, and 
W^ii for gloves : vhat did his suit cost him ? 



SUBTRACTION OF UNITED STATES MONEY. 
203. To find the Dlffefence between two Sums of Money. 

I. A man having *i343-87i, gave $750,69 to the Patriot 
Orphan Home : how much had he left ? 



ASALTSIB. — Since the aame ordere only eaa Iw sub 

d one from the other, for conveuience we write $1343.875 
KSoUare under dollare, cents under cents, efo. Begin- 750.69 

kt the Tight, W8 euhtmct each figure eoiieratelj', |cg, ,g7 
1 plEice the decimal point in the remainder ucJer 

in the Biihtrahend. for the naxit reason oe in subtracting ded- 

(Art. 190) Hpnce the 
TLE.^ — Write the less numlmr under the greater, dollars 
' dollars, cents under cents, etc, and proceed as in 
tbtraetion of Decimals. (Art. 190.) 
I KoTB. — If only one of the g;iven numhers haa cent*, their place in 
« other should lie supplied b; dphers. 

> 2. A man having ^861.73, lost $328,625 in gambling: 
low much had he left? 
I 3. If a man's income is 81750, and his e.ipenses %\ 145.37 J, 

« much does he lay up ? 
I 4. A gentleman paid lijoofor his horses, and $975! for 
Z carriage: what was the difFcrenco in the coat? 

. A merchant paid $2573^ for a quantity of tea, and 
bid it for tjisSiJ : how much did he make ? 

onoyi Sole. IT elUier Dntnbw bAt DO 



IGO UNITED STATES MONEY. 

• 

6. If I pay $5268 for a farm, and sell it for $4319.67, 
how much shall I lose by the operation ? 

7. From 673 dols. 6^ cents, take 501 dols. and 10 cents. 

8. From ion dols. 12 J cents, take 600 dols. and 5 cents. 

9. From I dollar and i cent, subtract 5 cents 5 mills. 

10. From 7 J dols. subtract 7 J cents. 

11. From 500 dols. subtract 5 dols. 5 cents and 5 mills. 

12. A young lady bought a shawl for f 3Si, a dress tor 
523J, a hat for $ioJ, a pair of gloves for $1 J, and gave 
the clerk a hundred dollar bill : how much change ought 
slie to receive ? 

MULTIPLICATION OF UNITED STATES MONEY. 

204. To multiply United' States Money. 

1. What will gi yards of velvet cost, at $i8i per yard ? 

Analtsis.— 9^ yards will cost 9^ times as much as $18.21; 

I yard. Now 9^ yds.=9.5 yds., and $i8i=$i8.25. ' -, 

We multiply in the usual way, and since there are 

three decimal figures in both factors, we point off three 9 5 

in the product fof the same reason as in multiplying ^^^^ . 

decimals. (Art. 191.) Hence, the ^173*375 

EuLE. — Multiply y and point off the product, as in Multi- 
plication of Decimals. (Art. 191.) 

Notes.— I. In United States Money, as in simple numbers, the 
multiplier must be considered an abstract number. 

2. If either of the given factors contains a common fraction, it is 
generally more convenient to change it to a decimal 

2. What will 65 barrels of flour cost, at $11.50 a barrel? 

3. What will 1 45.3 pounds of wool cost, at $ i .08 a pound ? 

4. What cost 75 pair of skates, at $3.87^ a pair ? 

5. What cost 63 gallons of petroleum, at 95J cents 
a gallon ? 

6. At $4.17! a barrel, what will no barrels of apples cost? 

204. How multiply United States money 7 MU, What mnet the multiplier be r 
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Perform the following mnltiplicationa : 

- «Sii>=i-9i- "■ t76s-4oix6.os. 

. *6.o7 J X 2.3i. 12. $.07 X. 008. 

k fi(w>s X 6^. 13. $.005 X 1000. 

•. $100,031 X 3.105. 14. $1.01 1 X .001. 

15. What cost 35 poands of raisins, at 18^ cents ft 
wand? 

16. "What cost 51 pounds of tea, at $1.15-4 ^ pound? 

17. What coat 150 gaUons of milk, at 37 J cte. a gallon ? 

18. What cost iz dozen penknives, at 31^ cents apiece? 

19. What cost 13 boxes of butter, each containing lOJ 
Wtinds, at 37^ cents a pound ? 

. A merchant sold iz pieces of cloth, each containing 
1^5 yards, at $4^ a yard : what did it come to ? 

. What is the value of zi ba^ of coffee, each weigh- 
a 55 pounds, at 47^ cents a pound ? 
32. What cost 55 boxes of lemons, at $3! a box ? 
23. The proprietor of a livery stable took 37 horses to 
board, at $33 a month : liow much did he receive in 12 
months ? 

k DIVISION OF UNITED STATES MONEY. 
305. Division of United Slates money, like simple divi- 
ffion, embraces two classes of problems: 

Mrft. Those in which both the divisor and dividend are money. 
Becoiid. Those in which the dividend is money and the divisor is 
an abttraet number, or rcgerdtd as Huch. 

In the/r»rmw, a given aum is to bo divided into pBr(«, tba vidug of 
each part beiog equal to the dhHtor ; and the object Is to ascertnin 
i^ve number oi parts. Hence, 1 he quotient is tima or an abalraet 
noinber. (Art. 63, o.) 

In the Si((cr, a given aiim ia to bo divided into a given number of 
«ftt«i jwrti indicated by the divisor; and the object i& to aficertaiu 
Qua tnlue or mimber of dollars in each part. Hence, the quotient ia 
IS the dividend. (Art. 63, b,) 
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1G2 UNITED STATES HONEY. 

206L To Divide Money by Money, or by an Abstract Number 

1. How many barrels of flour, at $9.56 a barrel, can be 
bought for $262.90 ? 

An ALT8IS. — At $9.56 a barrel, $262.90 wiU opbratioh. 

buy as many barrels as $9.56 are oontaiDed $9.56)$262.9o(27.5 
timos in $262.90, or 27.5 barrels. As the 19 12 

diviHor and dividend both contain cents, 7T70" 

they are the same denomination ; therefore, 6602 

the quotient 27. is a whole number. Annex- 
\ng a cipher to the remainder, the next quo- 
tient figure is tenths, (Art. 193, Bern.) 
Uenoo, the 

Ri'LE. — Divide, and point off the quotienty as in Division 
of Decimals, (Arts, 64, 193.) 

N0TIC8. — I. In business matters it is rarely necessary to carry the 
quotient lioyond mills. 

a. If tliero is a remainder after all the figures of the dividend have 
btHHi dividiHl, annex ciphers anM continue the division as &r as de- 
•Irablo, considering the ciphers annexed as decimals of the dividend. 

2. If 67^ caps cost $123.75, what will i cap cost? 

3. If 165 lomons cost $8.25, what will i lemon cost? 

4. Paid $852.50 for 310 sheep : what was that apiece ? 

5. If 356 bridles cost $1040, what will i bridle cost? 

Kind the ivsults of the following divisions: 

6. $17.50-1- $.175 10. $.oo5H-$.o5 . 

7. $365.07 -r $1.01 II. $IOI-T-$I.OI 

8. $lOOO-r-25 CtS. 12. $5oo-i-$.o5 

0. $.J5-r$25 13. $I200-^$.002 

14. If 410 chairs cost $1216, what will i chair cost? 

15. At $9 J a ton, lu)w much coal will $8560 buy? 

10. Whon ]>otash is $120.35 P^r ton, how much can be 
Umglit t\>r $35J(>7..'8? 

17. ir i^\u oranjijos cost $157.25, what will one cost? 

tS, Paiil $^73.58 for 5000 acres of land: what was that 
jH^r aoiN^ J* 

<H4v Uow tilvUItt uioDoy ? Kott. If there ie a remainder, bow proceed? 
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COUNTING-ROOM EXERCISES. 

207. The Ledger is the principal hook of accounts 
kept by business men. It contains a brief record of their 
monetary transactions. All the items of the Day Booh are 
ti*ansferred to it in a condensed form, for reference and 
preservation, the debits (marked Dr.) being placed on the 
left, and the credits (marked Cr.) on the right side. 

208. Salancing an Account is finding the differ- 
ence between the debits and credits. 

Balance the following Ledger Accounts : 



(I.) 



(*•) 



Db. 


Cr. 


Dr. 


Cr. 


$8645.23 


^2347.19 


$76421.26 


$4326147 


160.03 


141.07 


2406.71 


728.23 


2731.40 


2137.21 


724.05 


6243.41 


4242.25 


3401.70 


86025.21 


75.69 


324.31 


2217.49 


9307.60 


53268.75 


3313.17 


168.03 


685.17 


3102.84 


429.18 


329.17 


6x.2i 


456.61 


4536.20 


2334.67 


7824.28 


32921.70 


641.46 


4506.41 


60708.19 


6242.09 


182.78 


239.06 


1764.85 


20374.34 


2634.29 


2067.12 


32846.39 


290.25 


3727.34 


675.89 


385.72 


4536.68 


840.68 


1431.07 


23.64 


42937.74 


6219.77 


4804.31 


6072.77 


819.35 


4727.91 


6536.48 


50641.39 


30769.27 


2345 


720.34 


2062.40 


8506.35 


650.80 


36.45 


301.53 


97030.48 


3267.03 


7050.63 


26.47 


876.20 


68047 


904.38 


805.03 


89030.50 


64.38 


78.05 


2403.67 


384.06 


8350.60 


307-63 


10708.79 


70207.48 



307. Wbat ia the ledger ? What does it contain ? How balance an account ? 
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MAKING OUT BILLS. 

209. A 13ill is a written statement of goods sold, seiv 
vices rendered, etc., and should always include the pric0 
of each item, the date, and the place of the transaction. 

A Sill is Heceipted, when the person to whom it 
is due, or his agent, writes on it the words ^ Beceiyed 
payment,'' and his name. 

209, a. A Statement of Account is a copy of the 

items of its debits and credits. 

Notes. — i. The abbreviation Dr, denotes debit or ddrtor ; Or., 
credit or creditor; per, by ; the character @, stands for at. Thus, 5 
books, @ 3 shillings, signifies, 5 books the price of which is 3 shil- 
lings apiece. 

2. The learner should carefully observe the farm of Bills, the 
pla^ie where the date and the names of the buyer and seller are 
placed, the a/rrangement of the items, etc. 



Copy and find the amount due on the following Bills 

(l,) Philadelphia, March xst^ 1873. 

Hon. Henry Barnard, 

To J. B. LiPPiNCOTT & Co., Dr. 



For 6 Webster's Dictionaries, 4to., @ $12.50 
" 8 reams paper, @ $3. 75 

" 36 slates, @ $0.27 

Cbbdit. 



$75 


00 




30 


00 




9 


72 


I114 



By 10 School Architecture, 
" 8 Journals of Education, 



@ |545 
@ $3-75^ 
Balance, 



72 



$54 
30 


50 
00 


$84 


I30 



22 



309. What is a bill ? 309, a. A statement of accoant ? Whore is the date 
placed ? (See form.) The name of buyer ? Seller ? How is the payment of a 
bill shown ? Note. What does Dr. denote ? Cr. 7 
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Mrs. W. C. Qabfield, 



Bought of A, T. Stewart. 



35 yds. table linen, 

6 pair gloves, 
43 i jdB. mnalin, 

I df>3. pr. cottoD hose, 



® »3-5o 

® $I7S 
@ *o,33 
® $o.8o 



A. T. Stewart. 

(30 ^m Obleaxs, ifay ;(A, iS;i. 

Geobqe Peabodt, Esq., 

Bought of Jacob Barker. 



Feb. I 

17 
March 3 

April 30 



@ 88,75 

. .. . ® *i>93 

75 boxes rairnnB, @ |5.37t 

256 gals, keroeeue, (*e ¥0.87; 



Amoimt, 



BeeeiDed Pigment, 



J. Barker, 
By John Hotabd. 

/a\ BoeioB, Mob ijrf, 1871. 

Mesara. Fafbfield &; "Webster, 

To H. W. Hall, Dr. 



^■01 3ig yds. broBdcloth, @ #5.87i 

" 416 yds. cagaiiuure, (fh la.io 

" 1110 yds, mnHlin, w* (W.z8 

" a6s yds. dcking, © io.47 



Be«eit\td Payment 'by Note, 

George AMDERSotr, 
For H. W. Hall. 




5- James Brewster Iwught of Horace Foote & Co., STeir 
Huveii, May i6th, 1867, the following items: 175 poimdB 
of BOgur, at 17 cents; 5 gtillons of molasses, at 63 oentg; 
3 )K>xca of ratlins, at |6 j ; 15 pounds of tea, at $ij: what 

» tlie amount of bis bill? 

6. George Bliss & Co. bougbt of James Heiirj, Cincin- 
nati, June 3d, 1867, 1625 bueliels of wheat, at ♦1.95 ; 130 
biirroU of flour, at fit; 265 pounds of tobacco, at 48 
contjs; and 1730 ponmla of Cotton, at 27^ cents: wbatwas 
tho amount of their bill P 

7. Hnkney & Brother sold to Henry Eutlodge, Rich- 
mond, July 15th, 1S67, I shawl, (1450; 19 yards of silk.at 
tj-'is: 16 yards point lace, at $11; 6 pair gloves, at $2.05; 
and i» jiair hose, at 87J cents: required tlie amount. 

8. Bought 37 Greek Headers, at $1.85; 60 Greek 
dram mat's, at $1-45; 75 Latin Grammars, at $1.38; 25 
Virgila, at $3.62 ; 14 Iliad, at (13.28 : required the amount 

BUSINESS METHODS. 

210. Ctikiilnliims in United States moncyare the same 
a* thiN'O iu HtcimnU : consequently, in ordinary business 
trikiiHuotiona 110 additional rules are required. By Eefiec- 
tioH (ind Analysis, howorer, the operations may often be 
(iroatly abbroviatod. (Ai-ts. 100, 211-214.) 

I. What will 265 hats eost, at ^^7 apiece? 

AKAI.YStK.— 165 linl.B ivill coflt 265 times na much as one hat ; and 
|7-B6st=»iS5S. 

Or ihiiH i At %i Bfipli, 265 hfttH will coat |a6s : hence, at ^7, tln^ 
will iMwt 7 tlmng |a65, ond #265 s 7 = *rB55. 

NoTBW. — I. ncr(itln>prJ'fBof(H)c'(indthe"Hm6«i'ofarticIe8aregiven, 
to fluil ilielr uuat: litmcii, it is a -question in Afultiplicatioa. (Art. ji.| 

3. A meebanic sold 12 ploughs for $114: what was the 
prioo of each ? 

ii.YBis.— The price of 1 plnugh is -j^ as much 08 that of 
plough*; anil |ii4-*-"=l9-50- 



i^V" 




TING -ROOM EXEH0ISE8. 



'. Here the number of articles and tbcir eott nre ((ivea, 
Ind tlie price at one, wUicU ie eimiily a qiieHtJon in Divisiou. 

, A farmer paid $921.25 for a numlier of slicqi valued 
2,75 apiece: how many did ho buy? 



4, What will 287 chairs cost, at $2 J apiece ? 
5- "What will 75 sofiie coat, at $57.50 apiece? 

5, What will 350 table hooks coat, at lajceuta apiece? 

7. What coat 1 19 tons of coal, at #7 J a ton ? 

8. Paid $84 for 252 pounds of butter: what was that a 
pound? 

9. If 8i cords of wood cost 146. 06, what will i cord cost ? 

10. If 46 acres of land arc worth 41449, what is 1 aero 
worth? 

. How many Bihiea at '$sh can he bought for I561 ? 
J2. How many vesta at $8J, can be bought for $1262,25? 
|t3. How much will it cost a man a year for cigars, 
ring he smokes 5 a day, averaging 6| cents each, and 
fe days to a year? 

R4. Alady honght 18 yards of silk, at $2.12 J ayaivl; 14 
if delaine at 63 cents; 12 skeins of silk, at 6^ cents 
: what waa the amount of her hill ? 
BS- What will it coat to build a railroad 365 miles long, 
j||ii35o per mile? 

■£. A farmer sold his butter at 34 cents a pound, and 
eivedfor it $321.67^: how many pounds did he sell? 

■ The cheese made of the nniik of 53 cows in a season 

I sold for $1579.40, at 20 cents a pound: how many 

ImdB were sold; and what the average per cow? 

^8. A merchant sold 3 pieces of muslin, each containing 

45 yards, at 40J cents a yard, nnd took his pay in wheat 

at lij a busliel : how much wheat did he receive ? 



IfiS 



COrSTISO-ftOOX EXCBCISBS. 



19. ir B nas emi $9) * wt^ and spends 14^ ho* 
BDcfa wifl be 1st up IB 51 wttka f 

xol If ■ BMa dnslu 3 gli— u of liqnor a dsr, costing 10 
etots a gl«H> oiJ sbdIus s (%>n at 6 cents each, bor 
■■■J aires of lanl, at $■{ an acre, eunld be bay for the 
•nm be fwrs ftir Bqaor atipd dgais in 35 jrears, aUowing 
365 ian to a vtar ? 

at. A gracer bougtit 175 bosea of oranges, at (6.37), 
and sold th« lot for $637.50 : vbai did be make, or lose ? 

ail To tad tke Coil af • nwnber of articles, the Price of 
«(w beiag an AliijHot part of $1. 

t. What viU t6S melons cosU at 12} cents apiece ? 

AxALTSis.— Bf iiBfmlMtt the Icmuct will pmreive 
■kt 111 (*«tB=i AMu- Sow. «i 1 dollar apiece, mto*"!™- 
168 mekioa wilt oM $168. But Uie price U i of a 8)i6S 
AJIar B|i*M»: thoelbt*. dwf will oosi { of $168, $zi .Jtu. 
whkb H $11 Beoe^ ibe 

Rlif. — Tbi^r ««A a part ■/ (Ae yitwi numder as indi~ 
eaUd hy Ov afiquol part (/" $1, erpressinff the price of one; 
the mull Kill be the coeL (Arts. 105. 270.) 

2. What will 265 ponnds of raisins cost, tit 15 cents ? 

3. What cost 195 pounds of btitter,at 33} cents? 

4. Wbat G<«t 35Z Ekcius of dlk, at 6j: cents? 

5. What coat 8ig ebud, at 50 («nt8 apiece? 

6. At 1 1 S cents a dozen, wbat will roo dozen egge cost ? 

7. At 20 cents a yard, what will 750 yards of calico coat? 

8. At i6| conts. what will 1250 piue apples come to? 

9. What cost 1745 yards of delaine, at 33 J cents F 

10. At aj cents apiece, what will 375 pencils coat? 

11. At iS cents apiece, what will 1167 slates coat? 

12. IIi>w much will 175 dozen egga coBt,at zo ctd.adoz.? 

13. What will 119 slates cost, at iij cents each ? 

14. At i6| cfs. apiece, what will 645 melons cost ? 

15. At 33 J cte. apiece, how much will 347 penknives cost f 



9OUSTIXG-B0OM 



EXES', i i E S . 



- 312. To ftnil tiM Cort of a nmter of wtklas, Om PriM •# 
one being (I phit an Aliqaot pari of $L 

i6. Wb&t coet 175 pounds of tea, at $1.15 apogsd? 

AKU.Tai8.-~Theprioeof ipD<ndfT^=£i + |l. Al 4)175 
$1 ApDiuid,lhecoEtof 37SiniiBdewoaUbe$27;. Birt 6$'" 

tlie price is ti + #i; tliefefbie 375 poond* will oat ; '— 

once j275 + lof«275=»343.7S- H«ice,ih<. »343-7S 

RriK— Jb ike number of artickt, add\,iylof iUdf, 
as the case may lie; Ihe gum viU be their cost. 

17. At $1.25 per acre, what will 168 acres of land ooet? 

18. At $1,50 apiece, what wiH 365 chairs cost ? 

19. What cost 512 caps, at ti^ apiec« ? 

zo. At ti.i6J apiece, what cost 11 dozen fens? 

21. A man eold looovercoatsat a profit of #1.20 apieoe: 
bow mnch did he make ? 

To And the Number of articles, the Cost being given, 
and the Price of one an Aliquot part of $1. 

22. How many epeUers, at ijj cents apiece, cau be 
bonght for $25 ? 

Analysis.— 12 1 ceiitB=$t; therefore $2$ will t,i2i=:$l 

eigbjlu in $35, ^2^^*1 = 200 



Hei 






BULE. — Divide thf cost of the w}iok by /lie aliquot part 
$1, expressing Ute price of one. 



I- 

^^■33- How many yards of flaiinel, at 50 cents, can l)e 
Uptight for $6.83 ? 

^^Fz4. How many ponnds of candy, at 33} cents, can be 
parchased with I375 ? 

25. Paid t4so for cocoa-nnta which were 25 cents each; 
liow many irere bought? 

26. At 20 .-^enta each, how many pine-apples can be pur- 
chased for $538? 



1. Do* find ihe C( 


jB- orartklt 


labyaliiiooliBrMoftTl ji.. 






Iff.f :r,j. How flDdUlBtlUn 


iM«tl.slTeii.niK 


ltheprto.0 


if one 1b BD KliqnotpurtDf |i 1 



. - • :: X 1 LCISES. 

t. J >. '.u ::io co»; c' 2*".-: e-». sc.'d by the 100, or lOOOi 

:. : ^ ^_.. - . •:- -: Jo.ij:; a liundnKl? 

"'.•.r..jv. i~6<; orniATios. 



V . i 



. 1 . .-. . ; i . ..■* >■- :;i ii.i ^t 125 x jf6.l25 

■ ; ...jj. .. .: :-'■ : >. _? rc.i-5 K>r a 1765 

.1....11- .. .s iT'-iu-.: > :>: liiiu-s too "^108.10625 
■ I . .". . \\i- ■..V... _. :.i".i.r remove 

..I. j •: ." ■ ' i Iui't> T«' T..O .- ::. ^Art. iSi.» 

V . .iiiii. r .: :;ii- priiv is _:":v. n by :!>■ ioix>, we mulciplr tlie 
..'I /■ I'l arui'lt'8 lujri'iher. and rvmove the decimal point 

■ .'li-.n I ..'..■•■I ii»UL'rt 10 ilie U::, wLicli divider it bv luoa 



I. • \ '■/ ///»' price (7?ni number of artu''y'< 
■■. .V :.'.t r,'>>'i'(rf />;/ 100 or locca-i ih 
, ... .In'. iSi.) 

I .1^.1. » .r.iiiSiKtioiis, i\w k:ter C is soinoiimes pin 

v:ia. -^ . ! K-*.^- 'M-ifks co>r, :ir ?i:.^5 per M. ? 
• .J... . -. . .-■> ■■■vuIkU ot' nuipk- ^Ulral^ at 81 2.^0 ivv 

I , 

. j_^ :.!v< U;.: Ot". ..-irvls, lit 831.25 por thous- 

■ ,j .; ..iiiviivvl, I'.ow mu».h will 20345 poiiiuls 

-... . .Li :iuiulivJ, what will 19263 pounds of 

;»o iiivelopt^s. at ^3.05 per thousand? 
, '\>h'i*s, at *i.75 l^^^'i' iHiudrod? 
. • ^iiin^K'S, at $7.45 por M. ? 

.. .-, \\\ ^5 J a hundixnl? 

. .» .i[^i»los, at §'15.25 a hundred? 
\ v't hnubor, at 4^45 per thousand' 



. .I.M 9«>Ui by the 100 or 1000 7 Note. What docs 



COMPOUND NUMBERS. 

215. Simple y^umbers are those wbidi contain 
units of one denomination only ; as, three, five, 2 oranges, 
4 feet, etc- (Art. loi.) 

216. Compound y^umbers are those which con- 
tain nnits of two or more denominations of the same 
ncUure; as, 5 pounds and 8 onnces; 3 yards;, 2 feet and 4 
inches, etc 

Bat the expression 2 feet and 4 pounds, is not a com- 
pound ntimber; for, its units are of nnliJce natnre. 

NOTEa — I. Compound Numbers are restricted to the divisions of 
Money, Weights, and Measures, and ara often called Denominate 
Jfiimbers. 

2. For convenience of reference, the Compoond Tkhles are placed 
together. If the teacher wishes to give exerdses upon them as they 
are recited, he wiU find examples arranged in gionpe «oi responding 
ymXh. the order of the Tahles in Arts. 276, 279. 



MONET. 



217. 3ronef/ is the measure or standard of value. It 
is often called currency, or circulating inedium, and is of 
two kinds, metallic and paper. 

Metallic Money consists of stamped pieces of metal, 
called coins. It is also called specie, or specie currency. 

Paper Money consists of notes or bills issued by the 
Government and Banks, redeemable in coin. It is often 
called jDoper currency. 



ns. What are eimple numbers ? 216. Compound ? Give an example of each. 
iW*. To what are compound numbers restricted? 217. What Is money? 'M.e- 
ttflk money f Paper money? 



^ • '21 3 r 



X5 xrj^ET. 




aha. caBsd Federd 




- d. 



I33k T% MtoaXbse Cmrrrmirw tf-^ rmHed Statu 



Tsnr^s^Sr /i .*>vt Aii. «.7«r ftTTT^ soL zi^ itum&r coizis.^ 




^ttpiT, -fgr^ft uflmr 

>. T'l^ n*.M.*» r/»a** «r?^ "an = -jirir sbl 5-'^^fc Tii««&. and the tn^ 

320. Tilt ¥r^if^f izL'i pimrity ,f ibz erins of the 

I' Ti**: ^ryhia/r/. r'T'/Jr .t "^ sriui fliCiir is r5-5 £i.: of tbeqnar- 
t/r/ *^^^, ^-^^ ! i^ ; •'-' 'i^^ :- -ii-iliir :.tif rff ~_ rr : rf tbe half eagle, 

ft. 7*>*^ //r^^j/Ajf 4>f tLe i^.r-tj » xzij znins^ Twr : the "trade*' 
i\iA\nt, 42^, (('fairiA ; tL-r Ltli i.Ijr. iz\ zraras: ihe quarter dollar 
«iii'l tiimt:, tmf. luilf %iA r/r^-ifiX lie w^l^t of ib^ half dollar. 

'S TUf iftiQfu of th« c^-i piece is 77.16 grains, or 5 grams; of 
Miii J i't'.hi \,U'tAi^ yj fmiixs; of the cent, 4S graiiis. 

^ 'III* nlniuLii/rd purity of the gold and gilver coins is fiiRe4erUhs 
\mn. inrhil, um\ mt tmth alloy. TTie aOoy of gold coins is A/r0rand 
»•»</'/<» / . I III" wilvitr, liy Juw, Ih not to exceed oiu-tenth of the whole 
Mlltn 'I'liii iilinu of hHvi;r <rojrj8 impure copper. 

.. , IM «»li.«l tiiina ihu fiiiiutllfc currency of the United States consist ? What 
•♦«.' llu. „M|t| M«lMHr 'Hhi ullvurr The minor coine? 220. How is the weight and 
\\\s\\\\ \y\ V\\\W\\ l^lHiMd tiiiJiiM nttfiilttludr 

♦ Act of C^onirrusB, March 3d, 1873. 




C0MrOTj:iD NUIIBERS 



5. Tlic Jice-eent and threis^nt pieces Eire composed of one-fiturtH 
nickel and threc-fourt?u copper; tlio cent, of 95 parts copper and 3 
parta of tin and zinc. Thej are knawn aa nic/cel and brome 

NuTBB. — 1. The 3Va(2d dollar is so called, because of ita intended 
nae for eojamejvM purpaaet among^ the great Eastern nati 

2. The gold toiDSB.Te a. lega\ tender In aSpiij/mnUg; iheeStereoluB, 
for any amount not exceeding' $5 in any (iiie ppjTuent; iTie miiw 
coins, for any amorinl not exceeding 25 cents in any one payment. 

3, The diaTimtrr of tlie nickel 5-eent piece is tuv KnHTHrtera, and 
ita weight 5 grams. Tliesa mtigiiitudea preaent a simple relation of 
the Metric weights and measures to our own. 

4. The silver 5-cent and 3-cent pieces, the bronco a-cent piece, 
the o!d copper cent and half-cent are no longer issued. Mills were 

221. The Paper Currency of the United States 
consiata of Treasury-twies issued hy tlie GovernmcBt 
known as Greenbacks, and Batik-noles issued by Banks. 

NoTB. — Treaaury notes less than $1, are called Fraclionai Cur- 
rency/. 



ENGLISH MONEY. 

222. English Money is the national currency of 

it Britaiu, and is often called Staling Money. Tha 

denominations arejiounds, skilUnffs, pefice, naif ai things. 



k^22; 



4 fnMbings {qr. nr far.) 1 
3o shilllngB 



Notes. — i. The gold eoins 
The pound uttirting was nei 
icpresunted by the soT:ereiipi. 



What is tbo nlld J of fc" 



' 1 shilling, ------ I. 

' I pound or Bovereign, - - £ 

' I guinea, p. 

are tho mserei^n, and haJf sircereign. 
;r coined. It is a bank note, and ia 
Its legal valao as Gicd by Congress ia 
value, as catimatcd at the U. S. Mint, 

f OfBilvprf «7. Of what doee U.S. Doner 



Jtl vvm^vTw:! arrar3;33»w. 



t TUf miw<r wtm wan iis vnmai gk.: -te jMn«iDiiL ak tt; 
IIm fii*»%t* *'M: : tiit Jiiiniwy J3L. ' : "tto x&giai^^.nnnHMBir.ai 

> Tm nspp^ tnin* on iiH jifmnrlair^-iRnDT jnCdkrfib^ 

I^^UW. . Aft » lUudlliOKLiUL llf "Sbt luUf^f ' 

CANADA MC>3S:i.T. 

223. ijanadn Jfo»ey i^ '^ iifRU -fT Ujjwm yrf tie 
l^nuiwm Of CituaMliL lis da&unmiuiiiLDiff ms: AdiorSi 

r*t^tfjtAmti: derirj>iDixui.taoii£ of U- S. maiifT- ffiansii. ai£ cat 
o]i<frati</n^ in h &r»; the fimiM' ac ilboK in U. S. anauK 



FRENCH MOXEY. 

224. French Jlotiey is the wartwury t mi w ^m f ef 

VrdUfJi. Th<; denominations are the frame* At 

ttiid ccnii/rtc. 

TABLE. 



lo cmtlnKii - - - - aie i 

lo (hit'/if wiH ' ' - - ** I franc 

N</rKN,— I, 7*}if; KyNUmi {» fr/nndod npon the deeiwud notatiflB; 
ht^ui'A*,, nil th<; ojM'mtlonN In it arc; tho same as those in U. S. mooej. 

2. Th<) franc in iho t/z^tY / docimes are ^rilA« of a franc, and 
ri'fi t.J u\i*n ft andrrjUhH. 

:j. HfntLTruiii hy corilrartJon nro cxmimonly called cents. 

.\. lh.riirwM, liko fMJr dlmrw, aro not used in boaneas calciilations; 
thoy urn ««xpnM<f««;<l hy term of wnlinics. Thns, 5 declines are ex- 
),ri'HHt'A\ \)y 50 citntinM^; O3 frunc«, 5 decimes, and 4 centimes are 
wHlinn, 63,54 fnuicH. 

5. Tim lr.(/(il vttluo of tlio/ra/ic in estimating duties, is 19.3 center 
ItH iidrinHio valuo b()ln^ the same. 



Hlilllliitf ? Klorln ? (Jrown f IIow aro torlhlnffs often written ? 223. What is 
C'ltiiinltt luonflyT Uh (1(*nomlnati(mM ? Their valne? 224. French money? Its 
dummiluttUonx 1 TIuj Tublo ? Note. Tho unit? The value of a f^-anc? 



. WEIG-HTS. 

5. Weight is a measure of the force called gravity, 
bj wliich all bodies iend toward the cenler of the earth. 

226. Net Wetr/ht ia the weight of goods without the 
hag. caak, or bos which contains them. 

Gross Weight is the weiglit of goods with the 
bag, caak, or box in which they are contained. 

The weights in use are of (Iiree liinds, viz : Trot/, Avoir- 
dupois, and ^' ~ ' ' ' ' 



TROY WEIGHT. 

227. Tray Weight is employed in weighing gold, 
gilver, tiad jewels. The denomi nations are pounds, c 
pennyweights, and grains. 

TABLE, 
poao J weight, - - - pint. 



I 



24 gmine isjT.) s 
30 peunj weights 



Note.— The unit an. 
fmri*. and olheijereels, i 



I pound, ------ B). 

icinly employed in weighing diamondt, 
;he carat, which is equal to 4 gcaios. 



228. Tlie Standard Unit of weight in the United 
States, is the Troy pou9id, f^hich is equal to 22.794377 cubic 
inches of distilled water, at its maximum density (39.83° 
Fahrenheit),* the barometer standing at 30 inches. It ia 
exactly equal to the Imperial Troy pound of England, the 
fermer being copied from the latter by Captain Katcr.f 

"tfot^ — The tnigiruil ckinent of weight ia a grain of wheat taken 
the middle of the ear or head. Xlence the name f rain ae a 
)f weiglit. 






J.J. WbatiB wnight? jift. Troy 

7, Tbe etnmlonl nnll of wolglit: 

8. AYolrdupoinwalghtl Th 






welgbtT 



•rfV?»r9^II ^TMBIKS. 



AT::irr?ois weight 




IB uaed in weigidng 

memti. groceriea^ etc, 

The denominations 




TA3LE. 

r pmd. ». 

X hnniiiwgiPEigh.t, . - • ewL 

L^m, T. 




Sm of 

r aoixEs: «f in 

A oM. O0EL QF p**** 



* V 



. — z Tbf 'witfv s ^ftoL £niBd oso liifwaL fuarttn, etc. 
2. Jx mum's rsuMrsp.'Vflk ihr e^oL i&e fymrter of 25 n»., and 
x^tf j£*iituk i£ 5: J:&. i^s aic lOBi ai %xiti c£ AToiidizpcnB Weight. 

IZOL — Ox aJirxjtbisxir ^ctift^ ?3»f j&v sIjows ii3 ixnmds to a 
ii^iiirf^iwffic'i^. *-^'- rrcitxi. aZj:'w^ tie aune in weigiiiiig> a fe^v 
r-aj^i^ ATLirji^f a$i ral as ibf- nisifSv c^;alk in ballast, etc. In all 
-ifritraxiHti* zi Tr»6* i>:«^T«r. "S.xi <-iJCy»« aad the 7aie of most of 



230. Tir St4tHdard Aroirdupois ponnd is equal 
to 7 COS grain? Tr: t, or liii '■"ei^t cf 27.7015 cubic inches 
of dis::]le»i watirT. *c itg mmimum denatr (39.83^ Fah.), the 
Ijaromcter beinz at 30 inches. It is equal to the Imperial 
AvoirdufK;i5 poand of England. 

231. Comparison of Avoirdupois and Troy Weight, 

7000 grainB equal i lb. Aroiidnpois. 
5760 " " I lb. Trov. 

437^ " " I oz. Avoirdaxwis. 

480 " " I oz. Troy. 



4 4IJ 1*0 wtint U thn Avoirdupois poimd equal? 250. What is net weight? 

litltHM WtlltfltlT 



COMPOUM 



APOTHECARIES' WEIGHT. 

232. Apothecaries* Weiyht ia used by physicians 

in preaeribing, and apotheeariea in mixing, diy Tnedieiiiea. 

ao grains i^r.) are l Ecrufile, - - - - tc., or 3- 

3 scruples " r tlrara, - - . . - dr., or 3 . 

3 dramB " I ounce, . - - - oz., or % . 

12 ounceB " t pound, - - - - lb., or Ki- 

NOTB. — The only difRirenco betwHen Frof/ and Apotheeaneif 

wdg;1it ia in the subilicition o( the mtnee. The pauad, ounce, and 

grain are the same in eodi. 

232, a. Apothecaries' Fluid Measure is useU 
ia mixing liquid medicines. 

6o minims, or dropB (f], or gU.j are i fluid drachm, - - fl . 
a flnid drachmH '■ i fluid ounce, - . /; . 

i6 fluid onncea - i pijit, 0. 

8 pinta " i gallon, Cong. 

KOTE- — Oil lor guttae, Latin, signifying drops ; 0, for oetariiu, 
Lsttn for one-eiglith ; and Cong, congiarium, Latin for gallon. 



P MEASURES OF EXTEKSIOK. 
233. Extension is that which has one or more of 
the dimensions, length, ireadth, or thickness; as, linei, 
surfaces, and solids. 
A Ifne ia that which has length without ireadth. 
A surface is that which has length and breadth with- 
out thickness. 
A solid is that which has length, breadth, and thickness. 
laeasaTe is a eoniieiUioTtal standard or vnif by which 
i», aeighU, line*, surfaces, aoHda, etc., are computed. 

. Tho Sfandnrrl f«H of lengthis they«rdl, whicli isde- 
d Trom the scale of Trougliton, at the temperature of fia" 
renheit. It is equal to llie British Imperiol yard. 
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• LINEAR MEASURE. 

235. Linear Measure is used in measuring fchat 
which has length without breadth; as, lines, distances 
It is often called Long Measure. The denominations are 
leagues, miles, furlongs, rods, yards, feet, and inches. 

TABLE. 

12 inches (in.) are i foot, ft. 

3 feet " I yard, yd. 

5i yds. or i6J ft. " i rod, perch, or pole, - - - r. or|j. 

40 rods " I furlong, fur. 

8 fur. or 320 rods " i mile, m, 

3 miles " I league, I, 

The following denominations are used in certain cases : 

4 in. = I hand, for measuring the height of horses. 
9 in. = I span. 

18 in. = I cubit. 

6 ft. = I fathom, for measuring depths at sea. 
3.3 ft. = I pace,* for measuring approximate distances. 

5 pa. = I rod, " " " 
i^-statute mi. = i geographic or nautical mila 

360 degrees = i circumference of the earth. 

A knot, used in measuring distances at sea, is equivalent to a nau- 
tical mile. 

(For the English and French methods of determining the standard 
of length, see Higher Arith.) 

Notes. — i. The original element of linear measure is a grain or 
kernel of barley. Thus, 3 barley-corns were called an inch. But 
the barley-corn, as a measure of length, has fallen into, disuse. 

2. The inch is commonly divided into halves, fourths, eighths, or 
tenths ; sometimes into twelfths, called lines. 

3. The mUe of the Table is the common land mile, and contains 
5280 ft. It is called the statute mile, because it is recognized by law, 
both in the United States and England. ^ 

235. For what is linear meaemre need ? The denominations ? The Table T 
JVote. The original element oflinear measure ? How is the inch commonly divided f 

* A military pace or step is variously estimated 2\ and 3 feet 
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The lAnear Unit employed by surveyors is 
Chain, wliicli is 4 rods or 66 ft. loag, and is buV 
i follows : 




•Oanter'l cbsin is bo called Irom tlie Dame of its inventor. 
of tho present day commonly ose & duiin, or meatimng 
feet long, each foot being divided int^ Untha. 

CLOTH MEASURE. 
"^237. Cloth measure ia used in measnring those 
articles of commerce whose length only ia considered ; as, 
cloths, laces, ribbons, etc Its principal unit ia the linear 
yard. This is divided into halves, quarters, eig/it/is, and 
lixieenths. 

TABLE. 




yard, - - 


- yd. 


half yard . 


- iyd. 


quarter yard 


■ \vd. 


eigUth " 


- iyd. 


BiiteentU " 


- ^,:yd. 


lemUh, Riglish, 


and French 



POTES.— I, The et 

in the United States ; and the nail (zj iuchos), as a unit 

is practically obsolete, 
k In calculating duties at the Cuat«m HouBes, the yard is divided 
p tenths and hundredtkt. 

SQUARE MEASURE. 

18. Squnre Measure is used in measuring anr- 

es, or that which has length and breadth without thick- 

~~nts8; aa, land, flooring, etc. Hence, it is oft<?n called 

Vtnd or surface- measure. The denominations are acres, 

iquare rods, square yards, square feet, and square inches. 

II*. WhBl ia the linear nnlt commooly empi 
Jiownrcl If principal nnllf How Isthp jarfldl' 
mwiuraf ThHllcuomiiultlDlIB? TheTnlile! 
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TABLE. 

144 square incheB (j;. tfi.) are i square foot, - • 9q.Jt. 
9 square feet " i square yard, - - aq.yd, 

3oi sq. yards, or) « i i sq. rod, perch 

272$ sq. feet, J \ ox pole, - - - «g. r. 

160 square rods " i acre, A. 

640 acres " i square mile, - - sq.m, 

239. The Unit of Land Measure is the Acre, 
and is subdivided as follows: 



' sq. e. 
- A. 



625 sq. links are i pole or sq. rod,- 

16 poles " I square chain. - 

10 sq. chains, or ) „ 
160 sq. rods f ^ ^^* 

Notes. — i. The Rood of 40 sq. rods is no longer used as a unit of 
measure, 
2. A Square^ in Architecture, is 100 square feet. 

239, O. The puhlic lands of the UnUed States are divided mto 
Toicnships, Sectimis, and Quarterseetiamf, 

A Township is 6 miles square, and >B0iitain8 36 sq. miles. 

A Section is i mile square, and contaSas 640 acres. 

A Quarter-section is 160 rods square, and contains 160 acres. 

240. A Square is a rectiUnear fipfure 
which has four equal sides, and four right 
angles. Th^s, 

A Square Inch is a square, each side 
of which is i inch in length . 

A Square Yard is a square, each side 
of which is i yard in length. 

This measure is called Square Measure, 
hecause its measuring unit is a square. 







9 eq. ft. = I Bq. yd. 



241. A Rectangle or Rectangular Figure is one which 
hBS four sides and four right angles. When aU the sides are equal, 
it is called a square ; when the opposite sides only are equal, it is 
called an oblong or parallelogram. 

242. The Area of a figure is the quantity of surface it contains, 
and is often called its superficial contents. 



Note. How are the Govermnent lands divided ? How much land in a town- 
ihip ? In a section ? In a qnarter-scction ? 240. What is a square ? A square 
Inch ? A square yard ? Why Is square meaenro so called ? 241. What is a rect 
Mtui^Jar Ugare ? 242. What Is the area of a figure ? 
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243, ThaaTeaotaUreetanffiilarturfaeetiBfoaDdhjmultipti/ing 
the knffth and breadth together. 

244. Tbc area and one aide being given, thti other tide U found 
y dividing the area liy the given eide. {Art. 93.) 



CUBIC MEASURE. 

245. Cubic Aleantire is used in measoring solids, 
or that which has lengtli, breadth, and thickness; as, 
timher, boxes of goods, the capacity of rooms, ships, etc, 
Hence it is often called Solid Measure. Tho denomina- 
tions arc cords, ions, cubic yards, cubic feel, and cubic indies, 

TABLE. 
1738 culiic incbea {en. in,) ar* i cubic font, eu. ft. 
27 cubic feet " I cubic yiird, cu. gd. 

isS cubic feet " 1 cord of wood, C. 

245, ft. A Cortl of wooil ie a. pile 8 ft. long, 4 ft. wide, aod 4 
h. high ; for8K4X4-i28. 

A Corii Foot is ojie foot in length of such & pilo ; hence, 8 cord 
ft, — I cord of wood. 

245, f*' ^ Styiaterr Ton ie the sCundonl for eatimating the 
rapacity or tonnage of vesaels, nnd Is loo rii. ft. 

A Shipping Ton, naed iu estimating cargne*, to the D. S.. is 
40 ca. ft. ; in England, 42 en. (t 

Note. — Tbci ton of 40 ft, of round, or 50 ft. of Atipn timber ia eel. 
itm or never used. 

246. ACH&eiBarogaliiTHolidbouiided 
by til equal squara called its feces. Hence, 
its length, breadth, and tllickneM are equal 
M each other. Thus, 

A Cubic Inch ia a cube, each dde of 
which ia a sgaarc i'U"ft ," a Vitbif I'ifi'il i?ii 
tube, each sido of which is a square yard, etc 

This MeasUrt is called Viihie Mtaaurc, 
Iiecauae its meaBuriuK unit ia a cube. 

■43. How is the ares urrectnngulBTBUFfliceeraDnd 
denamlniti.luuaf TuLIt^? Note. Denctlbe a cord c 
n!|[iflprron! ahipplng ion ! 1,6. Whal Is 
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247. ^ rectangylar body is one boonded by mx rtdamgwlmr ada^ 
«*arh oi^pimU |>air being e^uo/ and paralUl; as, bofzes of good^ 
l>l()cki« of hewn stone, etc. 

W lu\n A^/ the sides are equal, it is called a evbe ; when the app<mk 
sid«*H only are equal, it is called a paraUelopiped. 

248. The contents or solidity of a body is the quantity 
of matter or ^ywcc it contains. 

249 The contents of a rectangular solid are found, by 
multiplying tho lengthy breadth, and thickness together. 



MEASURES OF OAPAOITT. 

250. The capacity of a vessel is the quantity of space 
inohuleil within its limits. 

JlfcasureH of Capacity are divided into two classes, 
iry and liquid measures. 

DRY MEASURE. 

251. Dry Measure is used in measuring grairh 
fruit, salt, etc Tho denominations are chaldrons, hushds^ 
pecks, quarts, and ^H*;i/^. 

TABLE. 

s pints (pt) ' - are i quart, qt. 

8 q\iarts - . . - *' i pock, pk. 

4 |HH'k», or 32 qt«., " i bushel, hu. 

•^t) buuhelH - - - " I chaldron, - - - - ch, 

252. Tho Standard Unit of Dry Measure is the 
hu.<hr'L \\\\\c\\ oonlains 2150.4 cubic inches, or 77.6274 lbs. 
Mvoinhipois oi' ilislillod water, at its maximum density. 

',-. WhU l« M rortiuijjtjlnr body? When all the sides are equal, what called? 
\\ \w\\ Iho opt^onHo nldo« only nrv oqunl? 248. What are the contents of a solid 
b'vh " >,.>. llow And tho contontH of a rectanpnlar solid? 2co. The capacity 
o( 1^ \o«o\f y\\ PrymouHurc? The denominations ? The Table? 252. The 
•f^M.U^M unit of dry uuNi^uro? 
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It is a cylinder i8J in. in diameter, and 8 in. deep, the 
same as the old Winchester bushel of England.* The 
British Imperial Bushel contains 2218.192 cu. inches. 

Notes. — i. The d/ry quart is equal to ij liquid quart neaxlj. 
2. The chaldron is used for measuring coke and bituminous coal. 

2lv3. The Standard Busliel of different kinds of grain, seeds, 
etc., according to the laws of New York, is equal to the following 
number of pounds : 



32 lbs. = I bu. of oats. 

Timothy seed, 

(buckwheat, or 
barley, 
flax-seed, 
rye. 



44 lbs. = I 
48 lbs. = I 

55 lbs. = I 

56 lbs. = I 



M 



*t 



ft 



« 



58 lbs. = I bu. of com. 

( wheat, peas, 
60 lbs. = 1 " •< potatoes, or 

( clover-«eed. 

fii Ilia — T *« i beans, or blue- 
02 IDS. - I ^ ^^^^^ g^^^ 

100 lbs. = I cental of grain. 



NoTBS. — I. The cental is a standard recently recommended by 
the Boards x)f Trade in New York, Cincinnati, Chicago, and other 
large cities, for estimating grainy seeds, etc. Were this standard gen- 
eraUy adopted, the discrepancies of the present system of grain deal- 
ing would be avoided. 

2. Bushels are changed to centals, by multiplying them by the 
number of pounds in one bushel, and dividing the product by 100. 
fhe remainder will be hundred^ of a cental. 



LIQUID MEASURE. 

254. lAquid Measure is used in measuring milky 
wine, vinegary molassesy etc., and is often called Wine 
Measure. The denominations are hogsheadsy iarrelSy gal- 
hnSy quartSy pintSy and gills. 

TABLE. 

4 ^Is (gi.) are i pint, pt, 

2 pints " I quart, qt. 

4 quarts " i gallon, - - - - . - gal. 

31 i gallons " i barrel, bar. or bbl 

63 gallons ** I hogshead, - - . . 7ihd. 

»■ 

954. Liquid measure ? The denominations ? Table f 

* Professor A. D. Bache. 
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The Stmmi§mtr9i TmM «}f Eii|Tmi MeHore is the 

i\'iirriiiTi'>i:! tf (LrTiiluiL woi^r. ;ii: :!3 maxmram density 
Tit* lizn^iii jhwsdu. < juilua ainxainii ^7-^4 «i- 



5«ira& — c This mt^ jmi .iiffwininf. as ihieb of Bcssiiie»are 
I. J*«f* Jfefonra jt -jTmeacMilY 'liiwitw in this c miaiiy. Hie old 



CZxCL'LAEL MEASURE. 



rrr b ixaed in measuring 
€mtUf:K 'icmL 'itrc^i'ia jmi isiyjitrntie. nhe msium of the 
itfarmlT ':i:iiithk -ice. I3 ii^ Q&fdn called ^iji^lsr Measure, 
Tha :pni:min;ir;i3ii:i jc« i«*y7UL dajnes^ tm»ttf&t^ and seconds, 

TABLE> 

ic aunaSM ** c «fpgrge> - - o , or Ay. 

tc iiecn«s * z S£a» ... . j(. 

Xr-TZ. — Si/ u l^^^ oaeii zel Akeqoijbl^ is a Bussoze of the Zodiac. 

257. JL Cirrie ^ s piia»» irn^ boanied br a carre Kne, eveiy 
par: c^ vl>d ::» ^T'^S i£uejr/U irvtBL a {Ktzit whhin called the 

Ti-? flrrmtMferrnce -r-f a cirr.^^? is ;be cmre line by which it is 

T.je Uiameier is a #t^Hj*,U Um drawn tbrough the cenUr, ter- 
niia'-iar as €ach ead in *b-? cimmurtr%ci. 

TLe Riuiiu^ is a sirai^: line drawn 
fr»-.n; :he center to the /-tr-^-M/VriffttV, and 
i« ejqoAi :o /i/i/r" :hc diaceier. 

An Arc \b anr pan of the circumfer- 
ence. 

In the adjacent figure, A D E B F is 
the cirriunference : C the center; A B the 
diameter; C A, C D C E, etc., are radii; 
A D, D E, etc., are arcs. 




7 c 5. The standard of Liquid measnre ? NdU. What of Beer measure ? 256. In 
what is Circular measure used? The denominatione? The Table? 257. Whal 
lu a circle? The circnmference? Diameter? Radius? An arc? 
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253. A Plane Angle in the quantit]/ 
Etrajgbt lioes sturting fmta tlio same point. 

The l,inen which form the angle are 
cnUed tiie lidea, and the point from which 
they start, the ncrtex. Thne, A is the ver- 
tvs of tlio angle B A C, A B and A C the 
allies. 

259. A Perpendicular ia a. straight 
Udu which meets another etroiglit line so oa 
to make the two adjacent unglwi equal 
each other, as A B C, A B D. 

Each of the two linos thus meeting 
ptrpendieular to tlia other, 

260- A Elffhf Angle \a one of the two equal angles farmed 
bj the meeting of two Btnigbt lint'B which are ptrpeTidicular to 
each other. All other aogles are called oMigue. 

260. (I. The JtlewsiM-eof an angleiathearc of ttdrcle included 
between its two eidea, as the arc D E, in Fig., Art. zjS. 

261. A Degree Is one 360th part of the HreumferenM of a Hrde. 
It is divided into 60 equal parta, called •minviea.: the minute 1b 
divided into 60 leconds, etc. Hence, the length ol a degree, mtnvfa, 
etc, varies according to the magnitvde of different drcles. 

The length of ft degree of longitude at the equator, also the aver- 
age length of a degree of Utitude, adopted by the U. S, Coast Sur- 
vey, is 69.16 statute railei. At the latitude of 30° it is 59.81 miles, 
■t 60° it is 34.53 mileH, and at 90° it ia nothing,* 

262. A Seml-ctrcumferetiCe ia knlf a circumference, or tBo°, 
A Quatlrant 1b out-fourth of a circumference, or 90', 

263. If two diameterB are drawn ptrpendiealar to each other, 
tbey will form finiT right angles at the center, and divide the d^ 
comference into /our oqual parts. Hence, 

A right angle contains go° ; for the quadrant, which meaBures It, 
Is an arc of 90°. 

3jS, A plane angle T The aides 
right aoglo f 360, 0. Wliat li Iba 
[TpDa what does the length of a dc 

i6j. What IB > Eeml-drtnmlterenccl How manj degrees 
363. If two dlajneterfl srfl dr^wn pcrpendicolai 
b nsult J Haw man; degrees In a fight Angle ? 

' Bncf cloimdiit Btltumlca. 



he ycrtes? a^. A perpeniltcnlar 7 
tnra of sn aof-la? j6i, WhatiBSi 
depend T Wiut lis length nt Ihcs a 



eadi other, what 
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MEASUREMENT OF TIME. 

264. Time is a portion of dnration. It is divided 
into centuries, years, months^ weeks, days, hours, minutes^ 
ftnd seconds. 

TABLE. 



60 seconds (sec) are i minute 


•• m 


- m. 


60 minuies " i hour - 


- 


- h. 


24 liours " I day - 


- 


- d. 


7 days " I week . 


« • 


- w. 


11^'ld'rd.f " »— on year - 


- e,y 


366 days " I leap year 


m m 


. ly. 


12 calendar months (mo,) " 1 civil year 


- 


- y. 


100 years ** i century 


m • 


- c. 



l^OTE. — In most business transactions 30 days are considered a 
monlh. Four weeks are sometimes called a lunar month, 

265. A Civil Year is the year adopted by govern- 
ment for the computation of time, and includes both com- 
mon and leap years as they occur. It is divided into 12 
calendar months, as follows : 



January (Jan.) ist mo 

February (Feb.) 2d 

March (Mar.) 3d 

April (Apr.) 4th 

May (May) 5th 

June (June) 6th 



u 



t€ 



ft 



tt 



tt 



31 d. 

28 d. 

31 d. 

30 d, 

31 d. 
30 d. 



July (July) 7th mo., 31 d. 

August (Aug.) 8th " 31 d. 
September (Sep.) 9th 
October (Oct.) loth 
November (Nov.) nth 
December (Dec.) 12th 



tt 



tt 



tt 



tt 



30 d. 

31 d. 

30 d. 

31 d. 



Notes. — i. The following couplet will aid the learner in remem^ 

bering the months that have 30 days each : 

" Thirty daye hath September, 
April, June, and November." 

All the other months have 31 days, except February, which in. 
common years has 28 days ; in leap years, 29. 

266. Time is naturally divided into days and years<^ 
T^hQ former are measured by the revolution of the earth on 
its axis ; the latter by its revolution around the sun. 

— _ - . ,,___ — 

364. What is timer The denominatione ? The Table? 
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267. A Solar year is the tivie m which the earth, 
starting from one of the tropics or equinoctial points, re- 
Tolvea around the sun, and returns to the same point It 
is thence called the iropical or equinoctial yeai', and is 
eqnal to 365d. sh. 48m, 49.7 eec* 

Note. — i. The eicesa of tUo wriar above tlie common year is 6. 
Iloiira or i or a day, nearly ; henco, in 4 years it amouDts to about 1 
day. To provide for tliia escess. I (lay is added to every 4th year, 
wliicb is called Leap year or Sis»eatile. Thie additional day is given 
to Febraary, because it ie thfl Hhorteat month. 

a. Leap year is caused by the excesi of a »olar above a eoramon 
year, and is bo called because it leapt owr the limit, or runs on i day 
more thiin a common year. 

3. Every year Ihnt in exactly divisibla by 4, except centennial 
years, is a (aip year; the others are common yenrs. Thus, 1868, '72, 
etc., are leap years; 1869, '70, '71, ate common. Every centennial 
'ear exactly divisible by 400 is a leap year; the other ceo lennlal 
s are common. Thus, i&oo and 200a are leap years; 1700, iSoo, 



H^2 



^^aid: 
^^Brtl; 



268. An Apparent Solar Day is the liine between 
the apparent departure of the suu from a given meridian 
and his return to it, ajid is shown hy sun dials. 

A 3^'ue or Jflean solar day is the average length of 
apparent solar days, and is divided into 24 equal parts, 
called hours, aa siiown by a perfect clock. 

269. A Civil Hay is the day adopted by govern- 
ments for huainesa purposes, and corresponds with the 

lar diy. In most countries it begins and ends at 
idnight, and is divided into two parte of is hours each; 
former being designated A. M. ; the latter, p. sl 

A meiidinn is an imajrinary circle on the surface of the 
tb, passing; through the poles, perpendicular to the eqnator, 
*. M. is an abbreviation of ante meridies, b^ore midday ; p. m., of 
put mr.ridieg, after midday. 

e nBtanillf divided T How le tbs fbrmcr caneed t Th* Intlcrl 
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MISCELLANEOUS TABLES. 



12 tilings are i dozen. 
Z2 doz. ** I gross. 



24 sheets are i quire of paper. 
20 quires " i ream. 

2 leaves are i folio. 

4 leaves " i quarto or 4to. 

8 leaves " i octavo or 8vo. 



12 gross are i great grosB. 
20 things " I score. 

2 reams are i bundle. 
5 bundles ** i bale. 

12 leaves are i duodecimo or i2ma 
18 leaves " i eighteen rao. 
24 leaves " i twenty-four mo. 



Note. — The terms folio, quarto , octavo, etc., denote the number 
of leaves into which a sheet of paper is folded in making books. 

270. Aliquot Paris of a Dollar, or 100 cents. 

50 cents = $i 
33 i cents = 1^ 
25 cents = $^ 
20 cents = $^ 
16} cents = 



I2i cents = 

10 cents = $iV 

8^ cents = $^^ 

6i cents = $ff 

5 cents = $2^ 

271. Aliquot Parts of a Pound Sterling. 



10 shil. = £i 

6b. 8d. = £i 

5 shil. =£i 

4 shil. =£t 



3S. 4d. = £4 
2s. 6d. = £\ 
2 shil. = £jijj 
IS. 8d. = £|V 



272. Aliquot Parts of a Pound Avoirdupois. 



12 ounces = J pound. 
8 '^ =i 
5i " =4 



« 



tt 



4 ounces \ pound. 

2 " i 



It 



« 



273. Aliquot Parts of a Year. 



9 months = \ year. 
8 " =f 
6 " =i 

4 " =h 



*( 



it 



tt 



3 months = J year. 
2 " =i 



« 



(( 



tt 



274. Aliquot Parts of a Month 



20 days = f month. 

15 " =i 

10 " =i 

6 " •=* 



(( 



tt 



tt 



5 days = i month. 
3 " =-1^^ 
2 " =tV 



tt 



tt 



it 



REDUCTION. 

275. Reduction is cbauging a number &om oae 

denomination to another, without altering ita value. It la 
either descending or ascending. 

Reduction Descending is changing /uyfcr de- 
nominations to lower; aa, yards to feet, etc. 

Reduction Ascendinff ie changiug iomer denomi- 
nations to higher; aa, feet to yards, etc, 

276. To reduce Higher Denominations to Lower. 

I. How many farthings arc there in £23, 7a. sid.? 
[ Analisis.— Since there are aos. in a 
rand, tliorc muat be 20 timea as raaay 
IdlllngB as pouudf, jiiuj the given eIijI 



il23, 7a. 5d. I far. 

467 B. 

5609 d. 

4 

22437 ^^- ■^^■ 



X4i}w 20 times 33 are 460, nod 
B. + 7a.=467S. Again, einco there are 
I a sliilllng', there mnst be la 
mes as manj pence as BhiUings.jiZit^the 
given pence. But 12 times 467 are 5604, 
and s6o4d. + 5d.=56ogd. Finally, since 
Ihafe are 4 farthings in a penny, there 
must be 4 times aa man; ^rthinga as pence, plita the given farthings. 
Now 4 timea 5609 are 22436, and 22436 fer. + l far,=22437 far 
Therefore, in £23, 73. sid. there are 22437 far. Ht-nce, tlie 

EuLE. — Multiply the highest denominatioH by the number' 
ptired of the next loioer to make a unit of iJie higher, and 
iuct add the lower denomination. 
'. in this manner with the successive 
BsMS, tiU the one reijiiired is reached. 

. How many pence in £8, los. 7^. ? Af, 
. How many farthings in 1 2S, gd. 2 far. ? 
. How many farthings in £41, 58. 4jd. ? 

ly ktndPt DoscendinsT AncendlnsrJ 
^HDiranUgberdsnomliuiUoua reduced to lowar! ExpUiiD Ex. i n-gm th> 
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277. To reduce Lower Denominations to Higher. 

5. In 22437 farthings, how many pounds, shillings, 
pence, and farthings ? 

Analtsis. — Since in 4 farthings there ofsbatioh. 

Sb I penny, in 22437 farthings there are 4)22437 far. 

as many i^ence as 4 farthings are con- i2)^6ood. I fer. 

tained times in 22437 farthings, or v ^ , 

5609 pence and i farthing over. Again, 2 0^407 s. 50. 

since in 12 pence there is i shilling, in ^^3^ 7^* 

5609 pence there* are aamany shillings Ans. £23, 7s. 5d. I far. 
as 12 x)ence are contained times in 

5609 i)enco, or 467 shillings and 5 pence over. Finally, since in 
20 shillings there is i pound, in 467 shillings there are as many 
pounds as 20 shillings are contained times in 467 shillings, or 
23 pounds and 7 shillings over. Therefore, in 22437 farthings there 
are £23, 7s. 5d. i far. Hence, the 

Rule. — Divide tlie given denomination by the number' re- 
quired of this denomination to make a unit of the next higher. 

Proceed in this manner vrith the successive denomina- 
tions, till the one required is reached. The last quotient, 
with the several remainders annexed, will he the answer. 

Note. — The remainders, it should be observed, are the same 
denomination as the respective dividends from which they arise. 

278. Proof. — Reduction Ascending and Descending 
prove each other ; for, one is the reverse of the other. 

6. In 2047 pence how many pounds, shillings, and pence ? 

7. In 614 farthings, how many shillings, pence, etc. ? 

8. How many pounds, shillings, etc., in 39610 farthings ? 

9. An importer paid £27, 13s. 8d. duty on a package of 
English ginghams, which was 4d. a yard: how many 
yards did the package contain ? 

10. A railroad company employs 1000 men, paying each 
4s. 6d. per day : what is the daily pay-roll of the company ? 

11. Reduce 18 lbs. 6 ounces troy, to pennyweights. 

277. How are lower dcnominationB redaced to higher? 27S. Proof? Explain 
Ex. 5 trom. the blackboard. 
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32 lbs. 9 oz. 5 pwt. to pennyweights. 
How many poands and ounces in 967 onnces troy? 
14. How many pounds, etc., in 41250 grains? 

How many rings, each weighing 3 pwt., can be 
made of i lb. 10 oz. 9 pwt. of gold? 

What ia the worth of a silvtsr eiip weighing 10 oz. 
f6 pwL, at I2j cents a pennyweight? 

17. Reduce 165 lbs. 13 oz. Avoirdupois to 

18. Eednce 210 tons 121 pounds 8 ounces to 

19. In 4725 lbs. how many tons and pounds? 

20. In 370268 ounces, how many tons, etc.? 

2 r. What will 875 lbs. 1 1 oz. of snuff come to, at 5 cents 
an ounce? 

22. A grocer bought i ton of maple sugar, at 10 cents 
a pound, and sold it at 6 cents a cake, each cake weighing 
4 oz. : what was his profit ? 

23. In 250 lbs. 6 oz. Apothecaries' weight, how many 
drama? 

4. In 2165 scruples, how many pounds ? 

5. How inany feet in 1 250 rods, 4 yards, and z feet ? 
For the metliod of multipljing' by sj or i6i, Bce Art. 165. 

Ans. 20639 ^"^"^t. 

6. How many feet in 365 miles 78 rods and 8 feet? 

7. In 5242 feet, how many rods, yards and feet? 
Bbuars. — In ordtr to divide tlie second 1)^242 [t. 

idend 1747 yards by si. the numtier ^j, — _ „i , f. 
«r yarda in a rod, we reduce both the 5il'747 J"- ' n- 

di^isfir and dividend to haiiva ; tlien ' 

divide one hy the other. Thus, 5^ = 11 11)3494 half yds. 
ImJvBB; and 1747=3494 halvM; and n ia Ans. 317 r. 3jyd. I ft, 
totttainod in 34^, 317 timea and 7 over. 

But Iho romainder 7, Ib Mhes: for the dividend was halves; and 

7half y8ri3B=3t yards. (Art, 168, a, i6g.) 

28. Reduce 38265 feet to miles, etc. 

ag. How many rods in 461 ijagues, 3 miles, 6 furlongs? 
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BEDUCTIOK. 193 

$2. Beduce 184 chaldrons 17 bu. to bashels. 

53. Inr 8147 quarts how many bushels, etc. ? 

54. A seedsman retailed 75 bu. 3 pk. of clover seed at 
cents a quart : what did it come to ? 

55. A lad sold 2 bu. i pk. 3 qts. of chestnuts, at 8| cents 
rint : how much did he get for them ? 

56. In 98 quarts i pt 2 gills, how many gills? 

57. In 150 gals. 3 qts., how many quarts ? 

58. In 45 barrels, 10 gals. 3 qts., how many quarts? 

59. How many gills in 17 hhds. 10 gals. 3 qts. ? 

60. How many gallons, etc., in 86673 pints ? 

61. How many bottles holding i^ pt. each are required 
hold a barrel of wine ? 

62. What will a hogshead of alcohol come to, at 6i cents 
giU? 

63. Eeduce 30 days 5 hours 42 min. 10 sec. to seconds. 

64. Eeduce 17 weeks 3 days 5 hr. 30 min. to minutes. 

65. Eeduce a solar year to seconds. 

66. Eeduce 6034500 sec. to weeks, etc 

67. Eeduce 5603045 hours to common years. 

68. Eeduce 10250300 minutes to leap years. 

69. An artist charged me 75 cents an hour for copyiug 
picture; it took him 27 days, working 10 J hours a day: 
hat was his bill ? 

70. In 48561 seconds, how many degrees? 

71. In 65237 minutes, how many signs? 

72. In 237°, 40', 31", how many seconds? 

73. In 360°, how many seconds? 

74. How many dozen in 1965 things ? 

75. How many eggs in 1 25 dozen ? 

76. How many gross in 1 00000 ? 

77. How many pens in 65 gross ? 

78. How many pounds in 3 score and 7 pounds ? 

79. How many sheets of paper in 75 quires ? 

80. How many quires of paper in loooo sheets? 
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APPLICATIONS OF WEIGHTS AND MEASURESL 



279l Tbe use of WeighiM and JHea smrts is ooi 

C(«nfined to ordinary trade. Thej haye other wai ybh 
portant applications to the fium, the garden, 
worky the household, etc. 



THE FARM AND GARDEN. 
280. To find the ContMrts of Rgctmgwlw Surfecet. 

1. How many sqnare yards in a strawberry hed, 4 yaidfl 
long, unil 3 yards wide ? 



Il.MiBTRATiON. — Let the bed be rep- 
rfUMMiUMl by tbo adjoinin^^ fi^^ajre; its 
If^ntflli Iwin^ divided into four equal . 
)iiirUi. and its breadth into three, eacb ^ 
(bmottn^ Uuf'ftr yards. Tbe bed, ob- >* 
vidudty. contiiins as many square yards 
an ihori' nn^ squares in the fij^ure. 
Now I4H tlu^ni aro 4 Hqiiares in i row, in 
1 t\*\m thon* niuHt \h^ 3 times 4 or 12 
wiimriH*, Thomlow, tho bed contains 12 sq. yards. Heno^, tbe 

Hri.R Midti/iiff the leyigth hy the hreadth. (Art 243.) 

N(vni'.R. t. tV)ih dimemiUms sbonld be rednced to the saiM 
(ft'M**-(M'Mii/Mt/* lH^fon> thoy aro multiplied. 

4. i'l\o <»rvii and ont^ mU of a rectangular sor&ce being given, tlie 
^h*v »«^*1<* \^ fnuntl by dividing the. area hy the giwn side, 

\ 0\\K> /♦Mr» \n wUl to Ih) multiplied by another, when the number 
\^( \n\)t>t In tbo fonuor aro taken as many times as there sLrelikeuniti 
\\\ tbo UUor. V'^''^' 47. "•) 

i. .Hv»\v uuiny lunvs in afield 40 rdlongand 31 rd. wide? 

\\iao? 

^\ ir (ho IvMifjIh of an asparagus bed is 66 feet, what 
Mwi^it W^ tho wkltli to contain J of an acre? 

*^v WUdt t« M\a of the •pi)llcfttlon8 of Weights and Measures? aSo. P.cf 
fl\v< thi* Ht-^ of • rvctttiVKttlar mirlUce? Note. If the dimcneions are in diff*A.wt 
i»oHommiit\^»»\«»» ^U*t l« to bo done? f* the area anri nne side are givenV 



4- What is the length of a pasture, coutaining 15 acres, 
wliose width is 33 J rods ? 

5. A speculator liougbt 30 aorea of land at 850 per 
acre, and sold it in villa lots of 5 rods by 4 rods, at $200 a 
lot: what was his profit ? 

6. A garden 230 ft long and 125 ft. wide, has a gravel 
walk 6 ft in breadth extending ai'onnd it: how much 
land does the walk contain ? 

7. What is the difference between 2 leet square and 
■ square feet ? 

8. A farmer having 3 acres of potatoes, sold them at 
25 cents a bushel in the ground ; allowing a yield of zj bii. 
to a sq, i-od, how many bushels did the field produce; and 
what did he receive for them ? 

281. To find the number of Hills, Vines, etc., in a given 
field, the Area occupied by each being given. 

9. How many hills of corn can a farmer plant ou z acres 
of ground, the hills being 4 ft apart ? 

AsALSsiB, — Since tbo liUla are 4 ft, apart, each hill will occupy 
4X4orl& aq. ft. Now 2 acrea^ifioaq. rodax 272.25 x 3=87120 aq. ft. 
Therefore, he can plant ob many hills ae 16 is contained timt-s Id 
87120: anil 37120-!- i6=544S hills. Hence, the 

RtiLE. — Divide tlie area planted by the area occupied by 
each hill or vine, 

10. How many bulbs will a lady require for a crocus 
bed, 12 ft long and 4 ft. wide, if planted 6 inches apart? 

11. What number of grape vines will l>e required for 
J of an acre, if they are set 3 ft. apart ? What will it cost 
to set them at $5.25 per hundred ? 

12. How large an orchard shall I require for 100 apjile 
trees, allowing them to stand 33 ft. apart ? 
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Al-PLlCATIONtS or 

ARTIFICERS- WORK. 
. Fhoring, p{ii»hring, painting, papering, roo^ag, 
paving, eta, ore eatimaUid hy the Dumlier of eq./i. or sq.gd». 
in the area, or by the "square" of loo sq. feet. 

13. What will be the cost of flooring n room 18 ft. long 
And 16 ft 6 in. iriili.% at iSj cts. a e<). fool? 

SoLUnos.— 18 ft. xi61 = J97sq. ft,; uid iSj els. xag7=j55ASJ. 

1 4. If a echool house is 60 ft. loiig and 45 ft. wide, vhat 
will be the expense of the flooring, at *i.o8 per sq. yard? 

15. What wilt it cost to plaster a ceiling 18 ft. 6 in. long, 
and 15 ft. widf, at $yio per square of loo sq. fL 

1 6. What will be the cost of flagging a side-walk ao6ft. 
long and g\ ft. wide, at ti.85 per sq. janl ? 

17. What will be the expense of painting a roof 60 fL 
long and 25 feet wide, at 41.50 per "square"? 

18. What coat the cementing of a cellar 65 ft by 25 ft, 
at $.25 per squar? yard ? 

MEASUREMENT OF LUMBER. 
283. To find the C'inte>ilH of Boanis, the length and 

breadth being given. 
Def.— 4 Standard Board, Id commettVi, ia i in. tliick. DeiWi 
A Board foot is i font loDg, 1 foot wide, and i iocb ttuck. 
A Cubic Font is is board feet Hence, the 

RULK — MuUipJy /he length in feet by the width in incho, 
atui divide the product by 12; the result will be board fed. 

Notre. — 1. If a board titpert regutarl]/, multlplr ty tbe mW> 
width, which ia half the #um of tbe two ends. 

3. HhingU* are estimuted by llie tlimmaiid. ar biindk: They an 
oommoiJy 18 in. long, and uTErage 4 in. wide. It is cuatomatj w 
allow 1000 lo & square of 100 feet, 

3. Tbe contents of boards, timber, etc., were formerly computed 
Vy dniidteinmii, which divides l.he/uof into ta in., the inch into H 
Boc., etc. ; but this method is aeldotn useil at the |)n>seiit day. 
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19. If a board is 10 ft. long-, and i ft. 3 in. ■ 
are its contents, board measure ? 

goLiiTiON. — lox 15 = 150-, and 150+12 = 12! board ft,, A'li. 

20, Wbat are the contents of a board 13 ft. long, and 
I f t s in. wide ? 

I SOLDTION.— 13x17=821; and 2ar-i-r2=iS|'j board ft. 

■ ai. Beqiiired the contents of a board 14 ft. long, i fl, 

R'iii. wide ; and its value at 7^ cts. a foot ? 

22. Required the contents of a tapering board 15 ft 
long, 14 in. wide at one end, and fi in, at the otlier, 

23. Required tlie contents of a stock of g boards 14 ft 
long, and i ft a in, wide. 

24. The sides of a roof are 45 ft. long and 20 ft. wiae ; 
what will it cost to shingle botli sides, at $15.45 per M^ 
allowing 1000 shingles to a square ? 

284. To find the Cubical Contents of Rectangular Bodies. 



Rem. — Jtoufld IXir.ber, aa ronafs, etc.,ia estimated in CfAiefeet, 
I Seieii JVmftiv, as bearaa, etc., either in board or cubic feet. 
L Saaed Timber, as planks, joisCs, etc., in board feet. 
I 25. How many cubic feet ore there in a rectangular 
blocl£ of marble 4 ft. long 3 ft wide and z ft thick ' 



ll.LTJBTRATION.— Let Ilia lloill 
represented by the adjoin ng 1 ug 
ila length being divided n 
oqjittl parts, its breadth (/ n 
thickness iutotuw, each d no m^ 1 






In the npjier fiice of the block ther are 3 ms4. r:2Eqft Now 
if the block were i foot tli ck t would evidpntly conla n 1 tune as 
msnyeMMcfeelas there aregjuarf f*t n lupperface «nd r t ma 
^, j(into 3 = 13 cubic feet. But the given block is 2 ft. thick , therefore 
2 times 4 into 3=24 cu. ft. Henco, the 
—MuUiplij lh» leiitjlk, breadth, and thickness 
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285. To find the Cantetits of Joists, &o., 2, 3, A, &o., in, thick. 

Rule. — Multiply the mdth by such apart of the lengthy 
as the thickness is of 12 'y the result will be board feet. 

Notes. — i. The approximate contents of round timber or logs may 
be found by multiplying \ of the mean circumference by iUelf, and 
this product by the length 

2. Cubic feet are reduced to Board feet by multiplying them by 12. 
For, I foot board measure is 12 inches square, and i in. thick ; there- 
fore, 12 sucb feet make i cubic foot. Hence, 

If one of the dimensions is %neke-»t and the other two are feet, the 
product will be in Board feet. 

3. To estimate hay. — 

A ton of hay upon a scaffold measures about 500 cu. ft. ; when Ib 
a mow, 400 cu. ft. ; and in well settled stacks, 10 cu. yarda 

4. To find the weight of coal in bins. — 

A ton (2000 lbs.) of Lehigh white ash, egg size, measures 34^ cu. fl. 
A ^(>7i of white ash Schuylkill, " " 35 cu. ft. 

A ton of pink, gray and red ash, " " 36 cu. ft. 

26. IIow many cu. feet in a stick of hewn timber 20 ft. 
long, I ft. 3 in. wide, i ft 4 in. thick ? Ans. 33I en. ft 

27. How many board feet in a joist 18 ft. long, 5 in. 
wide, and 4 in. thick ? How many cubic feet ? 

Solution.— 4 is 4 of 12 ; and 4 of 18 ft. is 6 ft. Now 5 x 6=30 
bd. ft. ; and 304-12=2^ cu. ft. 

28. What cost 45 pieces of studding 11 ft. long, 4 in. 
wide, and 3 in. thick, at 3 cts. a board foot ? 

29. At 45 cts. a cu. foot, what will be the cost of a beam 
32 ft. long, I ft. 6 in. wide, and i ft. i in. thick ? 

30. What is the worth of a load of wood 8 ft long, 4 ft. 
wide, and 5 ft. high, at $3^ a cord ? 

31. How many tons of white ash, egg-size coal, will a bin 
10 ft. long, 8 ft. wide, and 8 ft. high, contain. Ans. i8f T. 

find the contents of a rectangular body? Note. How find the contents of round 
timber ? When the contents and two of the dimensions are griyen, how find the 
other dimension? IIow reduce cubic feet of timber to b«ard feet? Why 
If one dimension is inchos, and the other two ft., what is the product f 
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32. How mauy cords of wood in a trea 60 feet high, 
vhose mtan circiimfDrence is 10 feet? 

33. How mauy tons of hay in a mow 22 ft. by 20 ft., 
ami 15 ft. high? 

34- At $18.50 a ton, what 13 the worth of a scaffold of 
hay 30 ft long, 12 ft. wide, and 10 ft high? 

Sione masonry is commonly estimated by the 
■ch of 25 cabic feet 

Exeavalions and embankments are estimated by the 

cubic yard. In removing earth, a cu. yard is called a had. 

Brichioorh ia generally estimated by the looo, but 

by cubic feet 
Notes. — i. A perch atriclly apeakiDg=24j cu. foet beiag r5i ft. 

i ft. wide, and i ft. high. 
3. Theaaeritge nixK of bricks is B in.Ion^, 4 in. wido, nnd 2 \n. tbiclc 
In eitimnting the labor of brickwork by cu. feet, it ia cueuinmty to 
meaHQTs the length of eacii wall on tlio outsido ; no allowance la 
Btade for windows and doois 01 foe oomere. 

In finding tbe exact nvmber ot bricks in a building, we sliould 
3 a, deduction for the windows, doors, ajid comers ; ilJho an allow- 
of ]^ of tha solid coutenta for tlie space occupied by tte mortftr. 
35. What will be the cost of digging a cellar 45 feet 
ig, 24 feet wide, and 8 feet deep, at 3; cents a cu. yard ? 
At $5.25 a perch (25 ca. ft.), what cost the labor 
■fif building a cellar wall, i ft 6 in. tliick, and 8 ft high, 
the cellar being 22 by 45 feet? 

37. How many bricks of average size will it take to 
build the walla of a house 50 ft long, 35 ft. wide, ai ft 
bigh, and i ft thick, deducting -^g of the contents for the 
space occupied by the mortar, but making no allowance 
tor windows, doors, or corners ? 

At 45 cents a cubic yard, what will it cost to fill in 
street 800 ft. long, 60 ft wide, and 4J ft. below grade ? 
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THE HOUSEHOLD. 

287. To And the Quantity of material of given width required 
to line or cover a given Surface, 

39. How many yards of eerge | jJ. wiile are required to 
line a cloak confcaitiiug 7J yds. of ca,mlet ij yd. wide? 

Akalysih.— Tlia enrlace to be lmed=73 jda. x ii=V " J — Vif «]■ 
yards: i yd. of the liniog^i j-d. k 5 = 5 sq, yd. Now aa S nq. jud 
of ciimlut requirt-a 1 jord of lining, the whida clocik will require as 
many yarde of lining as S ia contained limes in Vj? 1 and \''^-t-i = 
'I'if X J=V' or 15J yards, tlia serge required. Hence, the 

RuiE. — Divide the number of square yards or feet in lite 
given surface by the number of square yards or feet in a 
yard of the material used. 

40. How many yards of Brussels cnxpetiug J yd, wide, 
are required for a parlor floor 21 ft. long and 18 ft. wide? 

41. How many jiirds of matting 1} yd. wide will it take 
to cover a liall 16 yds. long and 3J yds. wide ? 

42. IIow much cambric J yd. wide is required to line a 
diess containing 15 yds. of silk i yd. wide ? 

43. IIow many sods, each being 15 in. square, will be 
required to turf a court yard ag by 20 feet ? 

44. How many yards of silk J yd. wide are required ta 
line 3 seta of curtains, eacli Bet containing 10 yds. of 
brocatelle ij yd. wide? 

45. How many marble tiles 9 in. square, will it take fo 
cover a hall floor 48 ft, long and 7 1 ft. wide ? 

46. How mnny rolls of wail pa(>er 9 yds. long and i^ ft. 
wide, are required to cover the 4 sides of a room 18 by 16 ft. 
and 9 ft. high, deducting 81 aq. ft for windows and doors? 

47. How many gallons of water in a rectangular cistern, 
wtiose length is 8 ft, breadth 6 ft, find depth 5 ft ? 

Note. — Ouliie meaiftre le changed to ffOflon» or fiKiAfJ*, by reducing 
the former to cu. inchKS, and diMinff the refuWby 2ji, or 91504,09 
the casa may be. (Arts, 352, 255.) 
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48. A man conBtructed a clsteni containing 20 hogs- 
heads, ,the base being 6 ft- square : iviiat was its depth i" 
»4g. How many bushels of wlieat will a bin 6 It long, 
ft wide, and 3 ft deep, cortaiu ? 
50. How many cu. ft.«t in a vat containing 50 hogsheads ? 
Note.— ffaKunJi ond bun/ids are reduced to cubie incfu:t by tauUi- 
V^yiitg them \vj 231 or 215D.4, &s tbe case may bo. 

51. A man having 10 bn. of grain, wishes to store it in 
a box 5 ft long and 3 ft. wide; what must bo its height? 

52. A man built a cistern in liia attic, 5 ft. long, 4 ft. 
wide, a,ud 3 ft. deep : what weight of water will it eontaio, 
allowing looa oz. to a cu. ft, ? 

288. To change Avoirdupois Weight to Trey, and Troy 

Weight to Avoirdupois. 

53. If the internal ivvenue tax is 5 cents per ouuee 
Troy, on silver plate exceeding 40 ounces, what will be the 
tax on plate weighing 7 lb. 8 oz. Avoirdnpois ? 

Analysis. — 7 lb. 3 oz, AvoiRlapoiBz^iao oz, : and lao im. ■<^'i^^= 
53500 graina. Now 52500 gr..!-4ao=iog3 oz. Troy. Again, 109 J uz. 
—40 oz. (exempt) =6g I oz.; and s cts.x 693=13.401. Ana. 

54. How many spoons, each weighing i oz. Avoirdupois, 
1 be made from i lb, g oz, 17 pwt. 13 gr, Troy? 

I lb, 9 oz. 17 pwt. 13 gr. = lo500 grains; and 1050a 
k.-*437-5 grs, (i oz. AT0lr.)=24 spoona. Ana. Heuce, the 
Ettlb. — Reduce the given quanHti) to grains ; tkenred'uce 
ih» grains to tlie denominations required. (Art. 231.) 

55. Ha family have ra lb. 6 oz. Avoir, of silver pUte, wiiat 
^^dll be the tax, exempting 40 oz., at 5 cte. per oz. Troy ? 
^Hh;;6> a ladj bought a silver set weighing 11 lbs. 4 m. 
^^Bdj : how many pounds Avoif . should it weigh P 

^* 57. How many rings, each weighing 3J pwt, can l>e 
made fmm a bar of gold weighing i pound Avoirdupois' 

58. What is the value of a silver pitcher weighing 2 lb. 
8 oz. A voir,, at $2 per ounce Troy ? 

59. A miner sold a nugget of gold weighing 3^ Iba 
Avoir., at $17 per oz. Ti-oy: what did he get for it? 
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DENOMINATE FRACTIONS. 

289. A Denominate Fraction is one or more of 
the equal parts into which a compound or denominak 
number is divided. 

Denominate Fractions are expressed either as 

common fractions, or as decimals. The former are usually 

termed denominate fractions ; the latter, denominate 
decimals. 

REDUCTION OF DENOMINATE FRACTIONS. 

CASE I. 

290. To reduce a Denominate Fraction from Siglier 

denominations to Lower. 

1. Wliat part of an inch is ^ of a yard ? 

Analysis. — ^ of i yard equals ifg of 2 yards. 2 yd. X 3 = 6 ft. 
Heducing the numerator to inches, we have 6ft.X 12 = 72 in. 
2 yards— 2 x 3 x 12, or 72 inches ; and ^^ of 72 ^^^ W or 4 in 
in. 18 ii or } inch. '^ ^ ' 

Or, denoting the multiplications, and canceUing the factors 
common to the numerators and denominators, we have 

2 J 2x3-. 2x3x12. 2x3x13: 3. _ . 

. — yd.= ^ ft.= ^ m.= ^? =2. m. Hence, the 

96 96 96 96, 4 4 

Rule. — Reduce the numerator to the denomination re- 
quired, and place it over the given denominator; cancelling 
the factors common to both. (Art. 276.) 

NoTB. — The steps in this operation are the same as tlicso in 
Reduction Descending, 

2. Reduce <^ of a bushel to the fraction of a quart. 

3. Reduce £^^ to the fraction of a penny. 

4. Reduce Twinf ^^ ^ ^^7 ^^ ^^^^ fraction of an hour. 

5. What part of an ounce is ^ of a pound ? 

6. What part of a square inch is -g^ of a sq. foot ? 

280. What are denominate fractions? How are they ezpreBsed? ago. How 
ar« denominate fractions reduced from higher denominatiojis to lower? Xote 
What are the ptcps in this operation like? Explain Ex. t from the blackboard. 



293. To reduce a Denominate Fraction from Low 

denominations lo Higher. 
7- What part of a yard is | of an inch ? 
Analtsis. — Redutang i yard to fourtliH of an inch, we have i yd. 
; and 36 in. x 4= 144 fourths ineli. Now 3 foiirthB are li, ot 
4 fourths ; therefore i of nn inch is 7^1 or j^ of a yard. Henoe, the 

HutE. — Reduce a unit of the denomination in which the 
ired fraction is to be expressed, to the same denominatitt 
■ the given fraction, njidplace tlie numerator over it. 
8. What part of a dollar ia | of a mill ? 
g. What part of a pound ia | of a farthing ? 
!□. What part of a Troy ounce is -^ of a grain? 

1 1. Hednce f of a gill to the fraction of a gallon. 

12. Reduce 5 of a rod to the fraction of a mile. 

13. Reduce ^ of a pound to the fraction of a ton. 



CASE III. 
To reduce a Denomuutte Fraction from higher 
fo B Whole 2fnmber of lower denominations, 
14, Reduce | of a yard to feet and inches. 
^ Akaltsis.— Reducing tho given fraction to the next lower donomi- 
tatlon, we have J yard x 3=^ fl. or a ft. and % ft. remainder. 

1, reducing the remainder to the next lower denomination, 
tft liave i ft. X ia=y , or 4f ia. Tliereforo, } yards equals 2 ft. 4J in. 

L 147, 376.) Hence, the 

rBui^ — Multiply the given mtmerator iy the number 

mired to reduce the fraction to the next lower denomino' 

I, and divide tlie product by the denominator. {Art, ay 6.) 

[ Multiply and divide the successive remainders iti the 

^m6 manner till the lotoent denomination is reached. The 

rf quotients will be the answer required. 
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15. Reduce J of an eagle to dollars and cents. Ans. $7,501 

16. Reduce f of a pound sterling to sbillings and pence- 

17. How many pecks and quarts in ^ of a bushel ? 

18. How many pounds in | of a ton ? 

19. IIow many ounces, etc., in ^ of a Troy jwund ? 

20. What is the value of ^j of a mile ? 

21. What is the value of fj of an acre ? 

22. Reduce ^ of a cord to cu. feet. 

CASE IV. 

293. To reduce a Compound Number from lower to a 
Denominate Fraction of higher denominations. 

23. Reduce 2 ft 3 in. to the fraction of a yard. 

Analysis.— 2 ft. 3 in. =27 inches; and i yard=36 inches. Th» 
question now is, what part of 36 ia is 27 in. ? But 27 is fj or } of 36 
(Art. 173.) Tliort'fore 2 ft. 3 in. is J of a yard. Hence, the 

Rule. — I. Feduce the given 7iumber to its lowest denom^ 
illation for the numerator, 

II. Rp.dnce to the name denominationy a U7iit of the 

required fr action, for the denominator. 

Notes. — 1. If the lowest denomination of tlie ^ven number con- 
tains a fraction, the number must be reduced to the parts indicated 
by the denominator of the fraction. 

2. If it is required to find whjtt part one compound number is of 
another which contains different denominations, reduce both to th« 
lowest deiiominntion mentioned in citJier, and proceed as above. 

24. Reduce 2 qt. i pt. 3I gills to the fraction of a gal. ? 

25. What part of a i)ound Troy is 5 oz. 2 pwt. 10 gr.? 

26. Reduce 3 pk. 2 qt. i pt. to the fraction of a busheL 

27. Reduce 6 cwt. 48 lb. to the fraction of a ton. 

28. What part of a square yard is 5 sq. ft. 2 of sq. inches? 

29. What part of £3, los. 2d. is 7s. pd. 2 far. ? 

30. What part of a week is 3 days, 5 hrs. 40 min ? 

31. What part of a cord is 25^ cu. feet of wood ? 

32. What part of 5 miles 2 fur. 14 rods is 2 m. i fur. 2 rods? 

2';^. How are denominate nurabers reduced from lower denomi aations to 
ft*aatlonM of a hiifhw denomination ? Explain Ex. 2j from the black1»<«rd. 
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CASE V. 

294. To reduce a J[>enoniinate DecimiU fk*om a higher to a 
iJompound Number of lower denominations. 

33. Eeduce .89375 gaUpn to quarts, pints, and gills? 

Analysis. — Tliis example is a case of 

Reduction Descending. (Art. 276.) We -89375 gal. 

therefore multiply the given decimal of a 4 

gallon by 4 to reduce it to the next lower 3*5 7 5 00 Q^- 

denomination, and pointing off the pro- 2 

duct as in multiplication of decimals, the ^ — ^l 

IX • I. J XT i.i_ 1. 15000 pt. 

result IS 3 qts. and .57500 qt. In like ^ -^ 

manner, we multiply the decimal .57500 — . 

qt. by 2 to reduce it to pints, and the .60006 gi. 

result is i pt. and .15000 pt. Finally, we Ans. 3 qt. i pt. 0.6 gi, 

multiply the decimaJ .15000 pt. by 4 to 

reduce it to gills, and the result is .6 gill. Therefore, .89375 gaL 

equals 3 qt. i pt. 0.6 gi. Hence, the 

KuLE. — Multiply tJie denominate decimal hy the number 
required of the next lower denombiation to make one of the 
given denominatio7i, and point off the product as in multi- 
plication of decimals. (Arts. 191, 276.) 

Proceed in this manner with the decimal part of the suc- 
cessive jyroductSy as far as required. The integral part of 
the several products will he the answer. 

34. What is the value of £.125445 in shillings, etc. ? 

35. What is the value of .91225 of a Troy pound ? 

36. Reduce .35 mile to rods, etc. 

37. How many quarts and pints in .625 of a gallon ? 

38. How many minutes and seconds in .651 degree? 

39. How many days, hours, etc., in .241 week ? 
4c. What is the value of .25256 ton ? 

.41. What is the value of .003 of a Troy pound ? 
42. What is the value of £5.62542 ? 



294. How are denominate decimals reduced from higher deDomination* to 
whole n«mb«n of a lower denomination ? Explain Ex. 33 upon the blackboard- 



XOUISATE 



I 295. To reduce > Compnvnd S»tnber from lower to * 
IfenomiHOte Decimaf- of ■ higher denomination. 

43. ft^xltici? 3 pk. 3 qt. I pt, to the decimal of a bosbeL 
.i-TfliB. — 3 pints mnke i qunrt; Lencd 

tliere la i ae many qnarts as i>inlB, and ( of 

I qt is ,5 qt,, ffkich wo write as a dfrimal on 8 2 « d 

(he rig'hi of the ^ven quarU. In like maimer I ' ' 

there is 1 n» nuuiy [-ecks as quarts, and t tit 4| 3-3'^5 P 
2-S ts .3135 pk.. which we place on the right Ans. .S28135 bu. 
of the ifivcn pix-ks- Finally, there is i as 

many buahels as pecks, and \ of 3,3135 Is .SaSiaj bu. Therefora. 
3 pk, a qt. I pt. eiiuals .BaSiaj busheL Oence, the 

RcLE^ — Write Hie nuinbcra in a column, }>lacing (he 
lowest derwminatioH at the top. 

Beginning with ike lomeal, divide it by the number re- 
quired of this denomination to make a unit of the next 
higher, and annex the quotient to the next denomination. 

Proceed in this manner ■with the successive denomina-- 
lions, tilt the one required is reached. 

44. Reduce 6 oz. 10 pwt.4 gr. to the decimal of a pound. 

45. Reduce 10 lb. to the decimal of a ton. 

46. Iteduce 3 fur. 2$ r. 4 yA. to the decimal of a miie, 

47. Reduce 9.6 pwt. to the decimal of a Troy pound. 

48. What decimal part of a barrel are 15 gal. 3 qt. 

49. What decimal part of j rods are a| fatboma ? 

50. What decimal part of £3, 3a. 6d. are 15s. lo-sd. * 

51. What part of a barrel are 94.08 lbs. of flour? 

52. Risduce 7.92 yds. to the deciiiml of a rod. 

53. Reduce i day 4 br. 10 sec. to tbt! decimal of a veekj 

54. Reduce 45 sq. rods 2$ eq. ft. to the decimal of an a 

55. Reduce 53 J cu. feet to tbe decimal of a cord. 
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METEIO WEIGHTS AKD 
MEASUEES, 

296. Metric Weights and Measures are founded 

Dpon the decimal notaimt, and are eo called because their 
primary unit or base ia the Meter.* 

297. The Meter is the xmit of length, and is equal to 
cne ten-millionth part of the distance on the earth's surface 

t)m the equator to the pole, or 39.37 inches nearly. 
Notes. — r. The term meter ia from the Greek metro/i, a mnoitire, 
s. The tlandaiil meter is a, bar of platinam deposited in the 
aichiTes of Paria. 

298. The Metric Syatem employe _^t'e different units or 
denomiiiatiuns and seven pretixeB. 

The units are the ms'ter, li'ter, gram, ar, and sler.f 

299. Tiie names of the higher denominations are formed 
by prefixiug to the unit the Greek numerals, dfk'a 10, 
liek'io 100, kil'o 1000, and mgr'ia loooo; as, iJek'a-me'ler, 
10 meters ; hei/fto-imter, 100 meters, etc. 

The names of the loimr deuomi nations, or divisions 
of the nnit, are formed by prefixing to the Knit the Latin 
numerals, dec'i (des'-eo) . i, cen'li (cent'-ee) .01, and mil'li 
.,001; as, dec'i-me'tcr, t\j meter; cen'H-me'ter, 

Q meter ; miVli-me'ler, -n^ meter. 

KKotel — The nwm^al prefixes are the hfij to the whole aystera ; 
'i meaning therefore ahould be thtiro'igMy understood. 
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208 MET BIG OB DECIMAL 

LINEAR MEASURE. 

300. The Unit of Length is the Meteb^ which is 
equal to 39.37 iftches.* 

The denominatious are the mil'li'tne'ter, cen'ti-nie'ter, 
dec'ume'ter, meter, dek'a-me'ter, hek'to-me'ter, kiVo-me'ter, 
and myria-me'ter. 

TABLE. 

10 mWlirme'ters (mm.) make i cen'ti me'ter - - em, 

10 cen'ti-me'ters ** i dec'i-me'ter - - dm, 

10 dec'i-me'ters ** i ME'TER - - m. 

10 me'ters '* i dek'a-me'ter - - Dm, 

10 dek'a-me'ters ** i hek'to-me'ter - - Hm, 

10 hek'to-me'ters ** i kiVo-me'ter -. - Km. 

10 kiro-me'ters ** i myT'la-me'ter - Mm, 

Notes. — i; The Accent of each unit and prefix is on the first 
syllable, and remains bo in the compound words. 

To abhretiate the compounds, pronounce only the prefix and the 
first letter of the unit ; as, centim, millim, centU, decig, hektdg, etc. 

2. The meter f like our yard^ is used in measuring cloths, laces, 
moderate distances, etc. 

For long distances the kilometer (3280 ft. 10 in.) is used ; and 
for minute measurements, the centimeter or miUimeter. 

3. Decimeters, dekametera, Itektometers, like our dimes and eagles, 
are seldom used. 

SQUARE MEASURE. 

301. The Unit for measuring surfaces is the Square 
Meter, which is equal to 1550 sq. in. 

The denominations are the sq. cen'ti-meter, sq, deci- 
me'ter, and sq» me'ter, 

100 sq. cen'tim. make i sq. dec'i-me'ter - - sq. dm, 
100 sq. dec'im. ** i Sq. Master - - sq. m. 

Note, — The square meter is used in measuring floorings, ceilings, 
etc. ; square deci-meters and centi-meters, for minute surfaces. 

— ■ ■ , * — 

300. What is the unit of Linear Meapnre? Its denorainations ? Recite the 
Table. 30X. What is the nnit for measuring nnrfaces ? Recite the table. 

* Aathorized by Act of Congress^ x866. 
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302. The Unit for measuring laiid is the Ar, which 
ia equal to a square dekameler, or 1 19.6 sc[. yards. 

The only suMivision of the Ar is the cen'tar ; and 
the only multiple is the hek'tar. Thus, • 
100 cent'ttTS (ea.) make i A 






Notes.— 



, TTietf 



r 



■ ■ - H'l. 

i from the Latin urea, a Wfy/ree. 
2. In Squaie Measure, it tukeii looanitaof atoncrdenomination 
muke oiu: in tlie aitet higher ; liencoeoch denomination must have 
plTceg of figures. In this respect eentars correspond to cents. 

CUBIC MEASURE. 
303. The. Unit for meaauring solids is the Cubic 
Meier, w&ich' is equal to 35.316 cu. ft 
TABLE. 
iDoo cu. mll'lim. malie i cu. cen'ti me'ter - eu. em. 









W 1000 cu. decim. '* 1 Cti. Mtfter - eu. m. 

Notes. — i. The cxibie meier is used in measuring em.banhmcnt8, 
exca,Tfttions,eto.; ctiiicceniimrfeMandjftjSmffer^.forniinnte bodies. 

2. Since it takes looo iinita of a lower denomination in eubic 
measure to make one of the next higher, it is plain that, like miUa, 
each denomination requires three place) of figures. 

304. In measuring loood, the Ster, which ia equal to 
a cuhic meter, ia sometimes used. 

The only stilidivimon of the ster is the dec'i-sler ; and 
the only multiple, the deh'a-sler. Thus, 

deci-Htprs make i Sfer - - - s. 
atera " i dek'ft<ter - Ds. 

ITotBS. — I. The term ster ia from the Greek Mereon, a KliiL 
In fVance, fireicood is cmnmon ly measured in a eidmal box, 
length, braidlh, and height are each 1 meter, 

3, As the aler ia applied only to wood, and probably will never 
come into general age, its divisioos aad molliples maj be omitted. 
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DRY AND LIQUID MEASURE. 

305. The TJnit of Dry and Liquid MetMure 

is the Liter (lH'ter), which is equal to a cubic dedm^ or 
1.0567 liquid quart or 0.908 dry quart 

The denominations are the mil'li-U'ter, cen'Mi'ter, 
dec'i'li'ter, liter, dek'a-K'ter, hsk'tthli'ter, kiVo-li'ter- 

10 mil'U-li'ters {ml.) make i cen'ti-U'ter - - - d. 

10 cen'ti-li'ters '* i dec^i-li'ter - - - dt. 

10 dec'i-li'ters ** i LVter ----/. 

10 li'ters ** I dek'a-llter - - - DL 

10 dek'a-li'ters ** i hek'to-U'ter - - HI. 

10 hek'to-li'ter '• i kil'o-U'ter - - - JK. 

10 kilo li'ters ** i myr'ia-U'ter - - Ml. 

Notes. — i. The Hter is used in measuring milk, wine, etc. For 
small quantities, the centiliter and milliliter are employed ; and for 
large quantities, the dekaliter. 

2. For mcasurin;^ grain, etc., the hektoUter, which is equal to 
2.8375 bushels, is commonly used. 

3. The term liter is from the Greek litra, b. pound, 

WEIGHT. 

306. The Unit of Weight is the Gram, which is 
equal to 15.432 grains. 

The denominations are the mil'li-gram, cen'ti-gram, 
dec'i-gramy gram, deh'tt-gram, hek'to-grarn, kH'o-gram, 
myria-gram, and ton'^ieau or ton. 



10 mil li-grams {mg. 


,) make 


) I centigram - - 


eg. 


10 cen'ti-grains 




I decigram - - 


dg. 


10 deci-graiiis 




I Grfiiii - - - 


g- 


10 grams 




I dek'a-gram - - 


Dg. 


10 dek'a-grams 




I hek to-gram - - 


Eg. 


10 hekto-grams 




I KWo-f/ram - 


Kg. 


10 kilo-grams 




I myr ia-gram - - 


Mg. 


100 myria-grams 




I TONNEAU or Ton 


T. 



305. What is tho unit of Dry and Liqnid Measure? Its denominations? Be- 
puat tbo Table. 306. What Ib the unit of Weight? Its denominations ? 



AND ME ASUBES. 



Eemakk.— Aa tlie ijuintJil (lo Mg.) is seldora nsed, and millier 
means the same ae Ivn nraitot tan, both iiiosateima may be dropped 
from the table. Tlie metric (on is equal to 2204.6 lbs. 

:. This Table is used la compatiqg the nelght of all 
fcjecta. from tbo uinuteBt atom to the largest Leayenlj bodj. 
» a. The grnm is derived from the Greek gramma, a rule or 
htrd, and is equal to a cubic ceiitimeUr of distilled water at its 
9t deusit;, viz., at the temperature of 4° centigrade thermome- 
ter, or 39.83° Fahrenheit, weighed in a vacuum. 

3. The common tmit for weighing grorarieB and cootsp articles 
H the kilogram, which is equal to 3.3046 pounds Avoirdupois. 
. KiloffTam is often conlrat'ted into kiln, and loriiu:au into ton. 



1 307. To express Metric Denominalrons decimally ii 
of a given. Unit. 



terms 



. Write 7 Hm, a Dm. 9 m. 3 dm. g t 
ms of a meter. 



. decimally in 



Amalysib. — Metric denominations in- opKBiTioN. 

creuse and decrease by the scale of 10, and 7°9'35 ''''■1 -^I^S. 

correspond to the orders of the Arabic 

Notation. We therefore write the given meters aa units, the deka- 
maters as tens, and the hektometers as hundreds, with the deci- 
meters and centimeters on the right as decimals. Hence, the 

Rule. — Write the denominations above tlie given unit 
in their order, on the left of a decimal point, and those 
lelov) the unit, on the right as decimals. 

Notes, — i. IE any intervening dmiominatloas are omitted in the 
given number, their places mast be supplied by ciphern. 

8. As each denomination in square measure occupies tiro pliert of 

figures, in writing *7(wre decimeters, cte,, as rfecimo/s, if the number 

iaffwthanio, a cipher must he prefised to the figure denoting them. 

Thus, 17 sq. m., and 2 sq. dm. = 17.02 sq. meters. (Art. 30a, n.) 

. In like manner, in writing evbk deciinetera, etc, as decimals, 

iber ia lem than to, two ciphers must be prefixed to it, 

3 cu. m. and 5 cu dm. = 63.005 ou. meters. 

.e Table. No't. The common unit for welKhlng frrocerieB, ett.t 
rite metric qnanlUlas lu terms of n Klven unit S ^'otll. U aoj ife- 



308. Metric denominations expressed decimaUy are read 
like numbers in the Arabic notation. 

Thus, the Answer to Ei. i, {709.35), is read, "Boven hundred 
and nine, and thirty-five bundiedthB metera, or seven hundred 
nine mpters, thirty. five," aa we rend $709.35, "seven Uandred 
nine doUnrs, thirty-five," omitting the name ceuta. 

Note. — Th.e number of figures following the name of the onil. 
shows the ^aominatioit at the last decimal figure. 

If the imme is required, it is Itetter to ose nlibreviatioDS of ihi 
metric tenns, aa centims, tru'Uima, etc., than the English words 
hnndreiUhii. or IhoiimndCht of n meter, etc. The former are not only 
significant of the Hud of unit and the tmive of the tUeimal, hul 
are understood by all aatwia. 

Wril.e decimally, and read the following : 

I. 5 Mm., 3 Km., 7 Ilm., o Dm., 9 m., 8 dm., 4 cm., 
5 mm. in terms of a meter, hoktflmeter, kilometer, and 
decimeter. 

a. 4 Kg., 5 Hg., o Dg., 5 g., 1 dc, o eg., 8 mg. in terms 
of a dekagram, centigram, bektogram, and kilogi"am. 

3. Write aud read 5 Kl., o HI., 6 DL, 3 1., o dl. 8 cl. 
in terms of a hektoUter. Ans. 50.6308 hektoUters. 

309. To reduce higher Metric Denominations to lower. 

Ex. I. Reduce 46 3275 kilometers to meters. 



AMALT8IB— From kilomctera to meters 
there are three denoiliinatioDB, and it 4".3275 Km. 

takes 10 of a lomer denomination to make '°°° 

a unit at the next higher. We therefore A.nS. 46327.5000 m. 

multiply by 1000, or remove the decimal 

point tliree pktea to the right. (Art. lEi.) Eonce, the 

'RvLV.^Mulliply the given denomination by to, 100, 
1000, etc., as the case may require ; and point off the prod- 
vet as in multiplication of decimala. (Art 191.) - 

Note. — It should be remembered that in the Metric System each 

' denomination of sqwiTe meaaure requires two fignres ; and each 

dBnomination of aubie measure, three fig:ures. 



WEIGHTS AND MEAaUllES. 313 

t. In 43-75 hectares, how many square meters? 

3. Reduce 867 kilograms to grams. 

4. Eeiiuce 264.42 hectoliters to liters. 

5. In 2561 ares, how many square meters P 

6. In 865Z cabic meters, how many cubic decimeters? 

7. Eeduce 4256.25 kilograms to grams. 

3X0. To reduce lower Metric Denomination! to higher. 

8. Reduce 84526.3 meters to kilometers. 
AnALTSia. — Since it takes 10 linear unite 

makeon* oftbe nest bigber denomination, ,„ ' 

follows tbat to reduce ft number from a '°P°J '^45^°-3 m. 
wer to tlio nest higher denomination, it 84.5263 km, 

lut be divided by 10 ; to riKluce it to the 

ott higher HtUl, it mast be again divided by 10, and bo on. Proni 
etera to kilometera tbere are thrpo deoominations ; we therefore 
Tide by 1000, or remove thsi decimal point three places to the left. 
!ie answer is 84.5263 km. Hence, the 

EoLE. — Divide the given denomination hy 10, loo, 1000, 
p., as /fe case may require, and point off the quotient as 
t division 0/ decimals. (Art. 194.) 
9. In 652254 square meters, how many hectares ? 

10. Reduce 87 meters to kilometers. 

11. In 1482.3s grams, how many kilograms? 
13. In 39267.5 liters, how many kiloliters? 

APPROXIMATE VALUES. 
310 ra. In comparing Metric Weighte and Measures with tlioee 
tnr in nse, the npprniimaie values aro often convenient, Tbos, 
JKQ DO great accuracy is required, we may consider 

cu. meter or stere aa i cord, 
liter " I quart, 

hecwldter " 2I bushels, 

gram " 15 J grains, 

kilogram " 2I pounda. 

pounds. 



^meters 
kilometer 
iq. meter 
hectare 


I rod, 
'^ Emile. 

ai acres. 


9.How™in<: 


bl^er motric dmon 




314 XBTBIC OK DECIMAL. 



APPLICATIONS OF METRIC WEIGHTS AND 

MEASURES. 

311. To add, subtract, multiply, and divide Metric Weights 

and Meaturet. 

Rule. — Express the numbers decimaHi/f and proceed 
as in the corresponding operations of whole numbers and 
decimals. 

1. What 18 the sum of 7358.356 meters, 8.614 hecto- 
meters, and 95 millimeters? 

Solution. — 7358.356 m. + 8614111., + .095 m.=82*i9.85i m. Ans. 

2. What is the difference between 8.5 kilograms and 
976 grams ? 

Solution. — 8.5 kiloe— .976 kilos=7.524 kiloe. An$. 

3. IIow much silk is there in 1 2 J pieces, each contain- 
ing 48.75 meters? 

Solution.— 48.75 ra.x 12.5=609.375 m. Ans. 

4. How many cloaks, each containing 5.68 meters, can 
be made from 426 meters of cloth ? 

Solution. — 426 n1.H-5.6S in.=75 cloaks. Ans. 

312. To reduce Metric to Commcn Weiglits and Measures. 

I. Reduce k.6 meters to inches. 

39.37 m. 

ANAiiY8is. — Since in i meter there are 39.37 inches, e 6 m 

in 5.6 meters there are 5.6 times 39.37 in. ; and ^^ 

39-37 X 5-6=220.472 in. Therefore, in 5.6 m. there 23022 

are 220.472 in. Hence, the ^9^Q5 

Ans, 220.472 in. 

Rule. — Multiply the value of the principal unit of the 
TaUc by the given metric number. 

Note. — Before multiplying, the metric number should be reduced 
to the same denomination as the principal unit, whose value is 
taken for the multiplicand. 

311. ITow arc Motiic Weights and Measures added, snbtrpcted, mnltiplied, 
ftDd divided ? 312. How reduce metric to common weights and moaeureB ? 



r 
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2. In 45 kilos, how many pounds? Ans. 99.207 lie. 

3. In 63 kilometers, liow many miles? 

4. Eeduce 75 liters to gallons. 
L5. Keduce 56 dekaliters to bushels. 
1 6. Reduce izo grams to ounces. 

7. Eeduce 137.75 kilos to pounds. 

8. In 36 ares, how many square rods? 

AwALVBiB. — In I are there are 119,6 aq. yds. ; hence in 36 ares there 
ire 36 timea bm manj. Now 119.6x36=4305,6 sq, ydB,,aad 4305,6 
■q. yde. -i- 30 i= 142.33 aq. rods. Am. 



9. In 60.25 hektars, how many acres? 
iQ. In izo cu. meters, how many cu. feet? 



313. To reduce Common to Metrio Weights and Measurei. 
II. Rednee 213 feet 4 inches to meters. 
AkaIjTSIS. — 313 ft, 4 in.=Z56o in. Now, ophbati™ 

in 39-37 iu. there is i meter; therefore, ia nl»cfi nn in 

ajfo in. there are as many meters as 39.37 Is 39-il) J — ■_ — 
. contained times in 2560; ftnd256o+39.37= AjiS. uS-OJ-fm. 

L<»^.03 + metBTB. EencOithe 

■ EtJLK — Divide llie given number iy tlie value of the 
^ principal metric unit of the Table. 

Note. — Before dividing, the given, number ahonld be rednced t« 
the lomest denomination it omtains ; then to the denomination in 
the <oaiv.e at the principal unit is espreased. 

In 63 yds. 3 qrs., how many mef<^ra ? 
S3. Reduce 13750 pounds to kilograms, 
T4. Reduce 250 quarts to liters. 

15. Reduce 2056 bu, 3 pecks to kiloiitora. 

16. Id 3 cwt. 15 lbs. 12 oz., how many kilos? 
47. In 7176 sq. yards, how many sq. meters? 

In 40.471 acres, how many hektars ? 
In 14506 cu. feet, how many cu. meters ? 
Id 36570 cu. yards, how many cu. meters? 




COMPOTJN'D ADDITION. 

314. To add two or mor* Compound Number*. 

I. What is the eum of 13 lb. 7 oz. 3 pwt. 18 gr. ; 9 oz. 5 
pwt. 6 gr. ; and 2 lb. 8 oz. 8 pwt, 3 gr.P 

Ah ALVWB.— Writing tbo sune dCTinini- opiHArt<m. 

natioDS oDe under uinUier, and beginning "■■ "*■ P*"- P- 

M the right. 3 gr. + 6 gr.+ i8 jrr. lae 37 •3 7 3*° 

■"" L higher dcDciminBtlon !a o q 

pm., snd since 14 gr. = i pwt., 37 gr. ^ ° ° 3 

tnuBt i<qiin1 I pwt. and 3 grsJDs. We set .iJIM. 17 o 17 3 
the 3 gr. under the coliunn added, bo- 
eaose they are grains, imd carrj' the t pwt. to the column of penn; 
wpighta. bocsnati It is n unit of that colnnm, (Art. 30, n.) Next, i 
pwt. + 8pwt. + 5pwt.+3pwt. Mc i7pwl. Ab 17 [iwt, Ib lees than 
KB ounft or a vnit of the neit higher denomination, we set it under 
the oalumn added. Again, 8 OK. + Q 0Z. + 7 ox. arti 24 oe. Now as 
13 01=1 lb., 34 OT. most (.i]ual 3 lb. and o oz. We set the o under 
the oaoKs, and carr; the 3 II). to the nt^Kt coltunn. Flnallr, z lb. 
+ 1 lb, + 13 lb. an 17 lb., which we Rot down in fall. Hence, iho 

Rule. — L Write the same denominations one under 
another; and, beginning at the right, add each column 
eejmrately. 

U. If the sum of a column is Usa than a unit of the 
next higher denomination, iorife it under the column t^ded. 

Ifequalioone ormore units oftJtenexi higher denomi- 
nation, carry these vntts to that deiwmination, and write 
the excess under the column added, as in Simple Addition. 

Notes. — I. Addition, Subtraction, etc., of Compound Numbers are 
the MiTU! in printiple as Simple- Numbers. The apparent differenoe 
arises from their n-iii« of inereate. The ordoie at the latter increase 
bj the rOTntniil Heale of 10 ; the denominations of the former b; a 
Kanaiile teale. In both we carry for the nvtiiber which it takes of a 
lower onfer nr denomination to mnke a vnit in the next higher, 

2. If the answer contains a fraction in any of its denominationB, 
except the lowest. It should bo reduced tJi wAirfs nvmbern of lower 
denominations, and be added to those of the some name. 
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3. If they occur Id the ffiven numbers, it is generally best to 
reduce them to lowor denominations before the operation is com- 
menced. 

2. What is the sum of 6 gal. 3 qt. i pt. 2 gi. ; 4 gal. 2 qt. 
o pt. I gi., and 7 gal. i qt. i pt. 3 gi. ? 

Ans, 18 gal. 3 qt. i pt. 2 gi. 





(3.) 






(4.) 




(5.) 


£ 


B. d. 


&r. 


T. 


cwt. lb. 


oz. 


ba. pk. qt 


7 


16 6 


I 


3 


6 42 


4 


14 2 5 


I 


5 8 


2 


7 


26 


7 


21 36 


2 


7 9 


3 


15 


17 14 


8 


8 I 7 



6. A merchant sold 19I yd. of silk to one lady; i6| yd. 
to a second, 20^ yd. to a third, and 1 7I to a fourth : how 
much silk did he sell to all ? 

7. If a dairy woman makes 315 lb. 5 oz. of butter in 
June, 275 lb. 10 oz. in July, 238 lb. 8 oz. in August, and 
263 lb. 14 oz. in September, how much will she make in 
4 months ? 

8. A ship^s company drew from a cask of water 10 gals. 

2 qts. I pt. one day, 12 gal. 3 qt. the second, 15 gal. i qt. 
I pt. the third, and 16 gal. 3 qt. the fourth: how much 
water was drawn from the cask in 4 days ? 

9. A farmer sent 4 loads of wheat to market; the ist 
contained 45 bu. 3 pk. 2 qt. ; the 2d, 50 bu. i pk. 3 qt; 
the 3d, 48 bu. 2 pk. 5 qt. ; and the 4th, 5 1 bu. 3 pk. 5 qt. : 
what was the amount sent ? 

10. How much wood in 5 loads which contain re- 
spectively I c. 28^ cu. ft.; I c. 47^ cu. ft. ; i c. 11 cu. ft. ; 
I c. no cu. ft; and i c. ii:J cu. ft. ? 

11. A miller bought 3 loads of wheat, containing 28 bu. 

3 pks. ; 36 bu. I pk. 7 qts. ; s;^ bu. 2 pks. 3 qts. respectively: 
how many bushels did he buy ? 

If any of the given nomberB contain a fraction, how proceed? 315. Flow ada 
denominate fracticns ^ 

10 



m. 


r. 


yd. 


ft 


13 


65 


3 


I 


12 


40 


2 


I 


21 


19 


I 


2 
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12. What is the enm of 13 m. 65 r. 3 yd. i ft.; 12 m. 
40 r. 2 yd. I ft. ; and 21 m. 19 r. i yd. 2 ft. ? 

SoLiTioN. — In dividing the vards 
hy si (the number required to 
make a rod), the remainder is i^ 
yanl. But i^ yd. equals i ft. 6 in. ; 
we thert'fore add i ft. 6 in. to the 46 1 25 i^ i 

fivt and inches in the n'siilt. The ^ yd. = o I 6 io. 

Ann. is 46 m. 125 r i yd. 2 ft. 6 in. ^,w. 46 125 i 2 6 

13. What is the sum of 8 w. 2\ d. 7 h. 40 m. ; 4 w. sJi 
o h. 15 m. ; and 10 w. o d. 16 h. 3 m.? 

14. What is the sum of 15 A. no sq. r. 30 sq. yd&; 
6 A. 45 S(i. r. 16 sq. yds ; 42 A. 10 sq. r. 25 sq. yds.? 

315. To add two or more Denominate Fractions. 

15. What is the sum of f bu. \ pk. and J qnart? 

AN.u.T8i8-UcHlucing the de- 4 bu.=3 pk. i qt i*pt. 

nominate fractions to whole num- ? ^^ =0 ± o 

bers, then adding them, the 3q|j'__Q ^ ji 

amount is 3 pk. 6 qt o^j^ pt., Ans. — ^ 7 —y- 

(Art. 21)2. > * ^ ^^ 

16. Whiit is the sum of £.125, .65s. and .ysd. ? 

Analysis. — Reducing the denominate £.125 =2S.6d. ofar 
dtvimals to whole numbers of lower .65s. =07 3.2 

donoiuinntions, then adding, the result .75d. = o o 3 

Is w. Jd. 2.2 fur. IIenco,tho Ansr~J~~2 2^2 

Hri.K. — Redidr the (7e7i07ninafe fractionSy toJietJier com- 
mon or iftrimah to whole numbers of lower de7iominations : 
thru (hU f/um like other cmnpound mimders. 

1 7. Add .75 T. .5 owt. .25 lb. 19. Add J lb. -^q oz. -^ pwt. 
iS. Avid .-*5 bu. I of 3 pk. 20. Add £.15, .5s. .8d. 

-M. Bvui^irht 4 town lots, containing i acre; f acre; 
\2\\ !?v|. rvHls: and 150.5 sq. rods respectively: how much 
land Wiw* I hero in the 4 lots? 

-•-\ Bought 3 loads of wood; one containing f cord, 
auothor 75.3 cu. feet; the other ij cord: how much did 
ihov all ciuitaiu? 



in. 


ftir. 


r. 


ft. 


5 


3 


II 


4 


2 


I 


4 


9 


• 3 


2 


6 


Hi 



COMPOUND SUBTEAOTION. 

316. To find the DifTerence between two Compound Numbers. 

1. From 5 mi. 3 fur. 11 r. 4 ft. take 2 mi. i fur. 4 r. 9 ft. 

Analysis. — We write the less nnmber 
under the greater, feet under feet, etc. 
Beginning at the right, 9 ft. cannot he 
taken from 4 feet ; we therefore borrow i Ans. 
rod, a unit of the next higher denomina- 
tion. Now I rod, or i6i ft., added to 4 ft. are 20^ ft., and 9 ft. from 
20^ ft. leave iii ft. Set the remainder under the term subtracted, 
and carry i to the next term in the lower number, i rod and 4 r. are 
5 r., and 5 r. from 11 r. leave 6 rods, i furlong from 3 for. leaves 
2 fur. ; and 2 m. from 5 m. leave 3 m. Therefore, etc. Hence, the 

RuLK — I. Write the less number under the greater, 
placing the same denominations one under another. 

n. Beginning at the right, subtract each term in the 
lower number from that above it, and set the remainder 
under the term subtracted. 

m. If any term in the lower number is larger than that 
above it, borrow a unit of the next higher denomination and 
add it to the upper term ; then subtract, and carry 1 to the 
next term in the lower number, as in Simple Subtraction. 

Notes. — i. Borromng in Compound Subtraction is based on the 
same principle as in Simple numbers. That is, we add as 
many units to the term in the upper number as are required of 
that denomination to make a unit of the next higher. 

2. If the answer contains a fracti&n in any of its denominations 
except the lowest, it should be reduced to lower denominations, and 
be united to those of the same name, as in Compound Addition. 

2. From I mile, take 240 rods 3 yd. 2 ft 

3. From 14 lb. 5 oz. 3 pwt. 16 gr,, take 7 lb. 6 pwt. 7 gr. 

4. From 12 T. 9 cwt. 41 lb., take 5 T. i cwt. 15 lb. 

5. Take 20 gal. 3 qt. i pt. 2 gi. from 29 gal. i qt. i pt. 

3x6. How subtract compoimd nmnbers? Note. What is said of borrowing 
If the anewer containg a fhtction^ how proceed ? 
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6. Frt>in 250 A. 45 sq. r. 150 sq. ft, take 91 A. 32 sq. r 

200 H). ft. 

7. A inilk'r has two rectangular bias, one containing 
324 I'll. fl. no cu. in.; the- other, 277 en. ft 149 en. in.: 
*imt is the ilifference in their capacity? 

S. A man having 320 A. 50 sq. r. of land, gave his 
elih'st son 1 75 A. 29 si\. r., and the balance to his youngest 
st>n: what was the ix)rtion of the younger? 

9. A merchant ]H)ught two pieces of silk; the longer 
c«>ntainoil 57 yd. 3 qr. ; the difference between them was 
1 1 1 yanls : what was the length of the shorter ? 

10. What is the difference between 10 m. 2 fur. 27 r. 
I fl. 7 in. and 6 m. 4 fur. 28 r. i yd. ? 

317. To find the Difference between two Denominate Frac- 
tions. 

1. From J of a yard, take j^} of a foot 

Analysis. — Uinlucing the denominate |. yd. = 2 fL 6 in. 

fractions to \vhol(» niimlx>r8, we have -fi ft. =0 il in. 

i yanl = 2 ft. 6 in. nnd \S foot = 11 in. -j^ i ft. 7 in. 
Aiis. I ft. 7 in. Hence, the 

Hulk. — licduce the denominate fractions^ whether com- 
fnon or dcriinah to whole numhers of lower denominations; 
then jfrorccd accordhuj to the rule above. 

2. From .€.525 take .75 of a shilling. 

3. From I bii. take ^ of a pock. 

4. From I of II gill., take if of a pint. 

5. A «;o]il:5mi(]i liaving a bar of gold weighing 1.25 lbs., 
out i>ir sullk'iont to make 6 rings, each weighing .15 
ouiKv; liow much was loft? 

6. If a man hits .875 acre of land, and sells off two 
buililiiiij: lofs, oach containing 12.8 sq. rods, how much 
land will bo loft ? 

7. Fn)m ^ of I cwt. of sugar, take 31.25 lbs- 



317. How Bubtract denominate ft'actions ? 
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318. To find the Diflference of Time between two Dates, 

in years, months, and days. 

I. What is the difference of time between July 4th, 
1776, and April 3d, 1870? 

Analysis. — ^We place the earDer date un- y. m. d. 

der the later, with the year on the left, the I070 4 3 

nomber of the month next, and the day of ^77^ 7 4 

the month on the right. Since we cannot AhS. 93 8 29 
take 4 from 3, we borrow 30 days, and 4 from 

33 leaves 29. Carrying i to the next denomination, we proceed as 
above. (Art. 264, w.) Hence, the 

Rule. — Set the earlier date under the later y the years on 
the lefty the month nexf, and the day on the right, and pro- 
ceed as in subtracting other comjyound numbers. 

NOTK — Centuries are numbered in dates, from the begin nt'ng of 
the Christian era; months, fmm the beginning of the year; and 
days, from the beginning of the month. 

3. Washington was bom Feb. 2 2d, 1732, and died Dec. 
14th, 1799 : at what age did he die ? 

319. To find the difTerence between two Dates in I>fif/s, 

the time being less than a year. 

I. A note dated Oct 20th, 1869, was j^aid Feb. loth, 
1870 : how many days did it run ? 

Analysis. — ^In Oct. it ran 31—20=11 Oct. 31 — 20=11 d. 

days, omitting the day of the date ; in Nov., Xov. = 30 d. 

30 days; in Dec., 31 ; in Jan., 31 ; and in Dec. =31 d. 

Feb., 10, counting tUe day it was paid. Jan. =31 d. 

Now 11+30 +31 + 31 + 10=113 days, the Yeh. ~ 10 d. 

number required. Hence, the 1^^^ iiid! 

EuLE. — Set down the number of days in each month and 
fart of a month betioeen the two dates, and the sum icill be 
the number of days required. 

Note. — ^The day on which a note or draft is dated, and that on 
which it becomes due, must not bot?i be reckoned. It is customary 
to omit the former, and count the latter. 

aiS. How tod the difference between two dates in years ? 319. In days T 
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2. "What is the number of days between Not. loth, 1869, 
and March 3d, 1870? 

3. A person started on a journey Aug. 19th, 1869, and 
returned Nov. ist, 1869 : how long was he absent? 

4. A note dated Jan. 31st, 1870, was paid June 30th, 
1870: how many days did it run ? 

5. How many days from May 21st, 1868, to Dec. 31st, 
following ? 

6. The building of a school-house was commenced April 
I st, and completed on the loth of July following : how 
long was it in building ? 

320. To And the difTerence of Latitude or Longitude. 

Def. t. — Latitude is distance from the Eqnator. It is reckoned 
in degress, minutes, etc., and is called North or South latitude, ac- 
cording as it is north or south of the equator. 

2. Longitude is the distance on the equator between a convene 
tional or fixed meridian and the meridian of a given place. It is 
reckoned in degrees, minutes, etc., and is called East and West longi- 
tude, according as the place is east or west of the fixed meridian, pntil 
180" or half the circumference of the earth is reached. 

7. The latitude of New York is 40° 42' 43" N". ; that of 
New Orleans, 29° 57' 30" N.: how much further north is 
New York than New Orleans ? * 

Analysis. — Placing the lower latitude J^. Y. 40° 42' 43" 
under the higher, and subtracting as in the N. 0. 29° 57' 30" 
preceding rule, the Ans. is 10° 45' 13". ^W5 10° ak' i^" 

8. The latitude of Cape Horn is 55° 59' S., and that of 
Cape Cod 42° i' 57.1" N. : what is the difference of lati- 
tude between them ? 

Analysis. — As one of these capes is north of the equator and the 
other south, it is plain that the difference of their latitude is the sum 
of the two distances from the equator. We therefore add the two 
latitudes together, and the result is 98° o' 57.1''. 

320. Def. What is latitude ? Longitude ? How find the difference of latitude 
or longitude between two places ? 

* The latitude and longitude of the places in the United States here given are 
taken A*om the American Almanac, 1854 ; those of places in foreign lands, mostly 
from Bowditch's Navigator. 
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9. The longitude of Paris is 2° 20' East from Green- 
wich ; that of Dublin is 6° 20' 30" West : what is the dif- 
ference in their longitude ? 

Analysis. — ^As the longitude of one of these places 2° 20' 00" 
is EaM from Grqpnwich the standard meridian, and 6° 20' 30'' 
that of the other West, the difference of their longi- «o . f rr 
tude must be the sum of the two distances from the *^ 

standard meridian. Ans. 8° 40' 30''. Hence, the 

EuLE. — I. If both places are the same side of the equator, 
or the standard meridian, subtract the less latitude or 
longitude from the greater. 

TL If the places are on different sides of the equator, or 
the standard meridian, add the two latitudes or longitudes 
together, and the sum will be the answer. 

10. The longitude of Berlin is 13° 24' E. ;* that of 
New Haven, Ci, 72° 55' 24" W. : what is the difference? 

11. The longitude of Cambridge, Mass., is 71° ^' 22"; 
that of Charlottesville, Va., 78° 31' 29": what is the 
difference ? 

12. The latitude of St. Petersburg is 59° 56' north, that 
of Eome 41° 54' north : what is their difference ? 

13. The latitude of Albany is 4-?° 39' 3", that of Eich- 
mond 37° 32' 17": what is the Mfference? 

14. The latitude of St. Augustine, Flor., is 29° 48' 30" ; 
that of St. Paul, Min., is 44° 52' 46": what is the dif- 
ference ? 

15. The longitude of Edinburgh is 3° 12' W. ; that of 
Vienna 16° 23' E.f : required their difference? 

16. The latitude of Valparaiso is 33° 2' S.; that of Ha- 
vana is 23° 9' N.: what is the difference? 

17. The latitude of Cape of Good Hope is 34° 22' S.; 
that of Gibraltar, 36° 7' N. : what is their difference ? 

18. The longitude of St. Louis is 90° 15' 16"; that of 

Charleston, S. C, 79° 55' 38": what is the difference? 

— — — — — — _ — i ■ 

• Encyc. Brit. + Encyc. Amer. 



COMPOUND MULTIPLICATION. 

321. To multiply Compound Numbers. 

1. A farmer raised 6 acres of wheat, which yielded 15 bu. 
3 pk. I qt. per acre: how much wheat had he ? 

Analysis. — 6 acres will produce 6 times as operation. 

much as i acre. Beginning at the right, 6 times ^^- P^- ^^' 

1 qt. are 6 qts. As 6 quarts are less than a a 

peck, the next higher denomination, we set the 

6 under the term multiplied. 6 times 3 pk. are Ans. 94 2 6 
18 pk. Since 4 pk.=i bu., 18 pecks=4 bu. and 

2 pk. over. Setting the remainder 2 \mder the term multiplied, and 
carrying the 4 bu. to the next product, we have 6 times 15 bu.=:90 
bu., and 4 bu. make 94 bu. Therefore, etc. Hence, the 

Rule. — I. Write the multiplier under the lowest denomi- 
natio7i of the multiplicand, and, beginning at the right, 
multiply each term in succession. 

II. If the product of any term is less than a unit of the 
next higher denomination, set it under the term multiplied. 

III. If equal to one or more %inits of the next higher de- 
nomination, carry these units to that denomination, and 
write the excess under the term multiplied. 

Notes. — i. If the multiplier is a composite number, multiply by 
one of the factors, then this partial ])roduct by another, and so on 

2. If a fraction occurs in the product of any denomination except 
the lowest, it should be reduced to lower denmninations, and be 
united to those of the same name as in Comjwund Addition. (Art. 314.) 

(2-) (3.) 

Mult. 12 T. 7 cwt. 16 lb. £21, 13s. 8Jd. 

By 8 7_ 

4. What is the weight of 10 silver spoons, each weigh- 
ing 3 oz. 7 pwt. 13 gr.? 

321. How are compound numbers multiplied? Ncce. If the multiplier ip n 
composite number, how proceed ? Vv'hcn a fraction c«;cuirf in ».i^; denooiuatioB 
except the last, how ? 
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(S-) (6.) 
Mult. 9 oz. 13 pwi 7 gr. by i8. Mult. lo r. i yd. i ft. by 7. 

9 oz. 13 pwt. 7 gr. 10 r. I yd. i ft. o in. 

3 7 

2 lb. 4 19 21 71 si I 

6 iy<i.= I 6 



[4 lb. 5 oz. 19 pwt 6 gr. ^w.9. .4 715. 71 r. 3 yd. 2 ft. 6 in. 

7. If a family use 27 gal. 2 qt. i pt. of milk in a month, 
how much will they use in a year ? 

8. If a man chops 2 cords 67 cu. feet of wood per day, 
how much will he chop in 9 days ? 

9. What cost 27 yards of silk, at 17s. 7^. sterling per 
yard? 

10. If a railroad train goes at the rate of 23 m. 3 fur. 
21 r. an hour, how far will it go in 24 hours ? 

11. How much corn will 63 acres of land produce, at 
30 bu. 3 pk. per acre ? 

1 2. How many cords of wood in 1 7 loads, each contain- 
ing I cord 41 cu. ft ? 

13. How much hay in 12 stacks of 5 tons, 237 lbs. each ? 

14. How much paper is required to print 20 editions of 
a book, requiring 65 reams, 7 quires, and 10 sheets each ? 

15. If a meteor moves through 5° 23' 15" in a second, 
how far will it move in 30 seconds ? 

16. If the daily session of a school is 5 h. 45 min., how 
many school hours in a term of 1 5 weeks of 5 days each ? 
• 17. A man has 11 village lots, each containing 12 sq. r. 
4 sq. yd. 6 sq. ft : how much do all contain ? 

18. If I load of coal weighs i T. 48^ lb., what will 72 
loads weigh ? 

19. How many bushels of com in 12 bins, each con- 
taining 130 bu. 3 pk. and 7 qt ? 

20. A grocer bought 35 casks of molasses, each contain* 
ijig 55 gal. 2 qt I pt. ; how much did they all contain ? 



COMPOUND DITISIOlJf. 

32Z Division of Compound Numbers, like Simpte 
DiviHion, embraces tico etasaeM ofprMems : 

Firnt. — Thneo in which the dividend is a compound nmnber, and 
the divisor is an abitract number. 

Srond. — Those in which both the divisor and dividend are com- 
p*}uiid tnimlffr^. In the former the quotient is a compound number. 
In the latter, it is timfs, or an abstract number. (Art 64.) 

323. To divide one Compound Number by another, or by an 

Abstract number. 

Ew. I. A diiiry-woman packed 94 lb. 2 oz. of butter in 
6 o(iiiiil jars : how much did each jar contain ? 

Analysis. — The number of parts is given, opkratkw. 

to find the value of each part. Since 6 jars ^)94 l^* ^ OZ. 

contain 94 lbs. 2 oz., i jar must contain i Ans. jc lb.11 OZ. 
of 94 lbs. 2 oz. Now i of 94 lbs. is 15 lbs. 

and 4 11)8. remainder. Reducing the remainder to oz., and adding 
the 2 oz., we have 66 oz. Now ^ of 66 oz. is 11 oz. (Art. 63, b.) 

2. A dairy- woman packed 94 lbs. 2 oz. of bntter in jars 
of 15 lbs. II oz. each : how many jars did she have? 

Analysts.— Hero the mze of each 94 lb. 2 oz. = 1 506 oz. 

part is piven, to find the number of 15 lb. Ii OZ. = 251 oz. 
parts in 94 lb. 2 oz Reduce both 0Z.)i5o6 OZ. 

numbers to oz., and divide as in sim- ^ /: • 

plo numbers. (Art. 63, a) Hence, the ^^^* " J^^' 

Rule. — I. "Wlien the divisor is an abstract number, 
Beginning at the left, divide each denominatio7i in suc- 
cession, and set the quotient under the term divided. 

If there is a remai7ider, reduce it to the next lower der 
nomination, and, adding it to the given units of this de- 
7iomi7iation, divide as before. 

II. When the divisor is a compound number, 
Tleduce the divisor and dividend to the lowest denomina- 
tion contaiyied in either, and divide as iii simple numbers. 



322. How many classes of examples does division of componnd nngibers ^ 
brace ? The first ? The second ? 323. What is the rule ? 
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Note. — ^If the divisor is a composite number, we may divide by it* 
factors, as in simple numbers. (Art. 77.) 

3. Divide 29 fur. 19 r. 2 yd. i ft by 7. 

4. Divide 54 gal. 3 qt. i pi 3 gi. by 8. 

5. A miller stored 450 bu. 3 pks. of .grain in 18 equal 
bins : bow much did he put in a bin ? 

6. A fann of 360 A. 42 sq. r. is divided into 23 equal 
pastures : how much land does each contain ? 

7. How many spoons, each weighing 2 oz. 10 pwt, can 
be made out of 5 lb. 6 oz. of silver ? 

8. How many iron rails, 18 ft. long, are required for a 
railroad track 15 miles in length? 

9. How many times does a car- wheel 15 ft. 6 in. in cir- 
cumference turn round in 3 m. 25 r. 10 ft ? 

10. How many books, at 4s. 6Jd. apiece, can you buy for 
£2, 14s. 3d. ? 

11. If 6 men mow 86 A. 64 sq. rods in 6 days, how 
much will I man mow in i day ? 

12. A farmer gathered 150 bu. 3 pk. of apples from 24 
rrees : what was the average per tree ? 



COMPARISON OF TIME AND LONGITUDE. 

324. The Earth makes a revolution on its axis once in 24 
hours ; hence ^4- part of its circumference must pass under the sun 
in I hour. But the circumference of every circle is divided into 
360", and -^f of 360*' is IS**. It follows, therefore, that 15° of longi- 
tude make a difference of i hour Id time. 

Again, since is** of longitude make a difference of i hour in time, 
15' of longitude (^r of is"") will make a difference of i minute (bV o^ 
an hour) in time. 

In like manner, 15" of longitude (-gV of 15'), will make a difference 
of I second in time. Hence, the following 

TABLE. 

15** of longitude are equivalent to i hour of time. 
15' " " " I minute 

15" *♦ *♦ ** leecou^ 
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CASE L 

325. To find the Difference of Time between two placet, 
the difTerence of Longitude being given. 

Ex. I. Tlie difference of longitude between New York 
and London is 73° 54' 3" : what is the difference of time? 

Analysis. — Since 15" of Ion. are equiv- Opbbation. 

alent to i hour of time, tlie difference of I5 ) 73^^ 54' 3" 

time must be h part as many hours, min- ^^^ ^- T<,m^6,2 8. 
utes, and st^conds as there are degrees, * ^ ' ^^ ^ * 

etc., in the dif. of Ion. ; and 73^ 54' 3"-i-i5=4 h. 55' 36.2" Hence, the 

Rule. — Divide the differeyice of longitude by 15, and the 
degrees, miymteSy and seconds of the quotient will he the 
difference of tiim in hours, minutes, and seconds. (Art 323.) 

2. The difference of longitude between Savannah, Ga., 
and Portland, Me., is 10° 53' 2": what is the difference in 
time? 

3. The longitude of Boston is 71° 3' 30" "W., that of 
Detroit is 83° 2' 30" W.: when it is noon in Boston what 
is the time at Detroit? 

4. The longitude of Philadelphia is 75° 9' 54", that of 
Cincinnati 84° 27': when it is noon at Cincinnati what is 
the time at Philadelphia? 

5. The Ion. of Louisville, Ky., is 85° 30', that of Bur- 
lington, Vt, 73° 10': what is the difference in time? 

6. When it is noon at Washington, what is the time of 
day at all places 22° 30' east of It ? What, at all places 
22° 30' west of it ? 

7. How much earlier does the sun rise in New York, 
Ion. 74° 3", than at Chicago, Ion. 87° 35'? 

8. How much later does the sun set at St. Louis, whose 
longitude is 90° 15' 16" W., than at NashviUe, Tenn., 
whose longitude is ^tG"^ 49' 3" ? 



325. How find the difference of time bet^yee^ two places. th« difference ot 
jon;?itudfl l>eing given ? 
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CAS^ II. 

326i To And the IHfference of Longitude between two 
places, the difference of Time being given. 

9. A whaleman wrecked on an Island in the Pacific, . 
found that the difference of time between the Island and 
San Francisco was 2 hr. 27 min. 54^ sec. : how many de- 
grees of longitude was he from San Francisco ? 

Analysis. — Since 15" of Ion. are equira Opbratioh. 

lent to I hour of time, 15' of Ion. to i min. 2 h. 27 m. 54.6 see 

of time, and 15" to i sec. of time, there must j - 

be 15 times as many degrees, minutes, and 

seconds in the difference of longitude as -^^'5* 3" 5" 39 

there are hours, minutes, and seconds in the 

difference of time ; and 2 h. 27 m. 54.6 s. x 15=36° 58' 39". Hence, the 

EuLE. — Multiply the difference of time hy is^ ^nd tJie 
hours, minutes, and seconds of the product will he the 
difference of longitude in degrees, minutes, and seconds. 

10. The difference of time between Eichmond, Va., and 
JS^ewport, R I., is 24 min. 36 sec. : what is the difference 
of longitude? • 

1 1. The difference of time between Mobile and Galveston 
is 27 min. -J sec. : what is the difference of longitude ? 

12. The difference of time between Washington and 
San Francisco is 3 hr. i min. 39 sec. : what is the dif- 
ference in longitude ? 

13. The distance from Albany, N. Y., to Milwaukee, is 
nearly 625 miles, and a degree of longitude at these places 
is about 44 miles : how much faster is the time at Albany 
than at Milwaukee ? 

14. The distance from Trenton, N. J , to Columbus, 0., 
is nearly 400 miles, and a degree of longitude at these 
places is about 46 miles : when it is noon at Columbus 
what is the time at Trenton ? 



306. How And tb9 difference of longitude, when the difference of time ie givtTiiT 



PERCENTAGE. 

327. Per Cent and lUite Per Cent denote hun- 
dredths. Thns, I per cent of a number is yf^ part of that 
number ; 3 jxjr cent, y^, &c. 

328. Percentage is the resuU obtained by finding a 

certain per cent of a number. 

Note.— The tenn per cent, is from the Latin per, hy and emtwm, 
hundred. 



NOTATION OF PER CENT. 

329. The Sign of Per Cent is an oblique line 

between two ciphers {%) ; as z%9 ^5%* 

Note. — The sign (%), is a modification of the tAgn diviMon {+\ 
the denominator 100 being understood. Thus 5% =TtTJ=5-*-ioo. 

330. Since per cent denotes a certain jwir^ of a hundred, 
it may obviously be expressed either by a common fradiony 
whose denominator is 100, or by decimalSy as seen in the 
following 

TABLE. 

3 per cent is written 

7 per cent *' 

10 por cent 

25 i)or cent 

50 ixjr cent 

100 per cent 

125 per cent 

300 per cent 



.03 
.07 

.10 

.25 

.50 
1. 00 
1.25 
3.00 



\ per cent is written 
i per cent " 



J per cent 

f per cent 

2\ per cent 

^^ per cent 

3ii per cent 

112^ per cent 



(( 



ft 



« 



it 



XX>25 

.0075 

.006 
.025 

.074 
.3125 

I.I25 



Notes. — i. Since hundredths occupy two decimal places, it follows 
♦hat every per cent requires, at least, two decimal figures. Hence, 



327. What do the terms per cent and rate per cent denote ? 328. What is per- 
centage? Note. From what are the terms per cent and percentage derived? 
329. What is the sign of per cent? 330. How may per cent be expressed t 
Note. How many decimal places does it require ? Why ? If the given per ceni 
is less than 10, what is to be done ? What is 100 per cent of a number f 
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if the gi^en per cent is less than lo, 
the figure denfitlng it. Tliua, 2 ? is wi 

2. A kaadred per cent of a. number ii 
for fJS 'B equal to t. Hence, 100 per c 

Kthe given per cent is loo or over, 




i 



'T Yii- 



be prefixed b 
tten .02 ; 6 t, .06, etc. 
equal to tlie ntimfjcr itneif; 
nt is ccpmmonly written i.oo. 
it may be espreesad hy an 
per fmction. TUub, 135 pei 



331. To express Per Cent, Decimally, 

Writs (lie figures denoihig the per cent in the firaf two 
places on the right of the decimal point; and tliose denoting 
parts of I per cent, in the succeeding places toward the right. 
NOTBH. — I. When a given part of 1 per cent cannot be exactly 
erpressed bj one or two tiefimid figures, it is generally written bh a 
common Ihictiou, and aaoeiced to the figurcis expresHin)^ the integral 
per cent. Thus, 4^ fe is written .04^, instead of .043333 + . 

2. In espreasing per cent, when the dedmal point ia used, the 
vorda per cent and the «i^n(^)iauHt be omitted, and Tiice wrta. 
TliuH. .05 donotflfl 5 per cent, and is pcjoal tci rfh. or ^^^ ; but .05 per 
cent or ,05% denotes ^l,it of iJo, and is equal to TaSjRror jiJini- 
EipresB the following per cents, decimally: 
«^ ^%, H, H%, '°i, Z$% 60%, ^2%. 
Bo%, lor^, 104^, 150^, 210^, 300^. 
m> 4i%, H%, ^% ioi%. 
f 332. To read any given Per Cent, expressed Deoimally. 
i the first two decimal figures as per cent; and those 
right as decimal parts of i per cent. 
J. — Paris of I per cent, when easily reduced to a common 
, BIB often read ae such. Thns ,105 is read 10 and a half per 
; .0125 is read one and a quarter i>er cent. 

i the following aa ratts per cent: 

.07; .og; .045; .0625; .1875; .125; .165; .27. 
.17; .0825; .05125; .33i; .i6|; .75375. 
1,06; 2.50; 3.00; r.125; 1.0725; 1.S3I. 



mte. Whea 
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333. To change a given Per Cent from a Deoimal to a 

Common Fraction. 

7. (•luuige s^c to a common fraction. Ans. TfiF=A- 

8. Change .045 to a common fraction. Ans. ^. 

RuLF« — Era.se the decimal point or sign of per cent (^), 
and supply the required denominaior. (Art. 179.) 

Note. — When a dmmal per cent is reduced to a common fraction, 
thon to its loiceH terms, this fraction, it should be observed, will 
cxpn*s8 an equivalent rate, but not the rate per cent. 

Change the following per cents to common fractions: 

9. 5 i)ercent; lo^^; 4,^; 2o;i^; 25%', 30%; 75^ 

10. GJiK-rcent; 12J;;: Si%; s^i%; 62^%. 

11. \ percent; f;/; J;/; \^\ i%\ Wo) ^^\ 25^ 

334. To change a common Fraction to an equivalent Per Cent. 

12. To what per cent is J of a number equal ? 

ANAiiYSis. — Per cent denotes hundredths. The \z=. i.oo-f-3 
question then is, how is \ reduced to hundredtJisf i.oo-^'?^: x%\ 
Anncxinja: (•ij)liers to the numerator, and dividing 
by the denominator, we have ^=1.004-3 or .33 j« Hence, the 

Ktle. — Anncr tico ciphers to the nwnerator, a7id divide 
hy the dowminatvr, (Art. 186.) 

13. To what /^; is i equal ? -J? J? i? |? f? f? 

14. To what ;; is ^\ equal? tV? A? ^V? lAy? A? A? 

15. To what;; is I equal? -^? i? f? |? A? iJ? 

335. In calculations of Percentage, four ele7nents 01 
parts are to 1 )e considered, viz. : the l)ase, the rate per cent, 
\\\Q percentage, and the amount, 

1. The hnsc is the nvmhcr on which i\iQ percentage is calculated. 

2. Tlio rate per cent is the numher which shows how many 
hundredths of the hnse are to be taken. 



3^ V How chanp:e a given per cent from a decimal to a common fraction ? 
■^34. How chanjre a common fraction to an equal per cent ? 335. How tasjij parti 
tre to be considered in calculations by percentage ? 
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3. The percentage is the number obtained hy taking that portion 
of the 6a«e indicated by the rate per cent. 

4. The amount is the base plus, or minus the percentage. 

The relation between these parts is such, that if any two of them 
are given, the other two may be found. 

Notes. — i. The term amount, it will be observed, is here employed 
in a modified or enlarged sense, as in algebra and other departments 
of mathematics. This avoids the necessity of an extra rule to meet 
the cases in which the final result is less than tbe base. 

2. The conditions of the question show whether the percentage is 
to be added to, or subtracted from the base to form the amount. 

3. The learner should be careful to observe the distinction between 
percentage and per cent, or rate per cent. 

Percentage is properly a product, of which the given per cent or 
roite per cent, is one of the faxitors, and the ba^e the other. This care 
is the more necessary as these terms are often used indiscriminately. 

4. The terms per ceni, rate per cent, and rate, are commonly used 
as synonymous, unless otherwise mentioned. 

PROBLEM I. 

336. To find the Percentage, the Base and Rate being 

given. 

Ex. I. What is 5 per cent of $600 ? 

Analysis. — 5 per cent is .05 ; therefore 5 per $600 B. 

cent of a number is the same as .05 times that .05 R. 

number. Multiplying the base, $600, by the rate jl^i§^ "$^aoo P, 
.05, and pointing oflT the product as in multipli- 
cation of decimals, the result is $30. (Art. 191.) Hence, the 

Rule. — Multiply the base by the rate, exjjressed dea- 

mally. 

Formula. Percentage = Base x Rate, 

Notes. — i. When the rate\9 an aliquot ^2iri of 100, the percentage 
may be found by taking a like part of the base. Thus, for 20^, 
take i ; for 25 ^, take ^, etc. (Arts. 105, 270.) 

2. When the base is a compound number, the lower denomination* 
should be reduced to a decimal of the higJiest ; or the higher to the 
lowest denomination mentioned ; then apply the rule. 

3. Finding a p&i' cent of a number is the same as finding B,frac- 
tional part of it, etc. The pupil is recommended to review with care. 
Arts. 143, 165, 191. 

Explain them. What is the relation of these parts? The dtfRarence between per- 
^^Dttage and per cent ? 
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3. 3^0ft8o7? 

4. 5^ of 3i6 bushels? 

5. »% of 282.5 yds. ? 

6. 4;* of Ji6 oxen? 

7- si^of isoyarda? 

8. 16s; of $73.40? 

9. la^of 84oIba.? 
10. 14;? "f 45' tons? 



II- 5i!S of rooo men? 
II. Ii>i% of 1428 meters? 
13- So^ol'*i7i5-57? 
14. i$ofi:2i.3? 
IS- i^ of 500 liters? 

16. i% of 230 kilograma? 

17. 100^ of 840 pounds? 

18. zoo^ of $500? 



19. A farmer raitied 875 bn. of com, and sold g% of it: 
how many biisliels did lie sell ? 

10. Tbo gold ubmI for coinage contains 10^ of alloy: 
how much alloy is there in 3 J pouuda of standard gold? 

ai, A man having a hogshead of cider, lost 15^^ of it 
by leakage: how many gallons did he lose? 

aa. A garrison containing 4000 soldiers lost ai^^of them 
by sickness and desertion : what was the number lost? 

33. A grocer having 1925 pounds of sugar, sold i a^ per 
cent of it: how mttnypouuds did he sell? 

A»AI,TBt8.~laS* U lof loo^-.imd 100^ of opttitjojt. 

• numbor U pqaftl lo the number Itself: there- S) 1925 lbs. 

fiiTO 1 il prr cent of n numbur ie wgual to 1 of ^Ifig^ 240.635 

that uuiii)M>r. null 1 of 191s Ibe. U a+oj Ibo. In 

UiD apnntiiiD we take I of the baso. 

Solve the next 9 cxami>lcs by aliquot parts : 

»4. Find 15^ of $860. 26. 12^^ of 258 mete 

aj. 10^ of 1572 pounds. 37. 205^ of 580 liters. 

28. A drover taking 2320 sheep to market, lost 25^ of 
them by a railroad accident: how many did he lose? 

29. A farmer raised 468 bu. of com, and 33^^ a* many 
oats as com: how many bushels of oats did he raise? 

30. A yoimg man having a salary of $1850 a year, 8 
50 per cent of it: what were his annual expenses? 

. What is S3i% of 1728 cu. feet of wood ? 
32. What is 12^ per cent of £16, 8s.? 
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PROBLEM II. 

337. To find the Amount, the Base and Rate being given. 

1. A commenced business with $1500 capital, and laid 
op S% the first year: what amount was he then worth ? 

Analysis. — Since he laid up 8^, he was opebation. 

worth his capital, $1500, plus 8% of itself. 1 1 500 B. 

But his capital is 100^ or i time iteelf ; and i-o^, i +B. 

100% +8% = 108% or 1.08; therefore he was 120.00 

worth 1.08 times $1500. Now $1500 x 1.08 = 1500 

$1620. We multiply the base by i plus the *i62o.oo Am't 
given rate, expressed decimally. (Art 191.) 

2. B commenced business with 1 1800 capital, and 
squandered 6% the first year: what was he then worth ? 

Analysis. — ^As B squandered 6%, he was $1800 B. 

worth his capital $1800, minus 6% of itself. ^a JJ, 

But his capital is 100% or i time itself; and ~ 

100% —6% =94% or .94. Therefore he had .94 16200 

times $1800; and $1800 x.94=$i692. Here we ^— . , 

multiply the base by i mimis the given rate, |i092-oo Amt 
expressed decimally. (Art. igi.) Hence, the 

EuLE. — Multiply the base by 1 plus or minus the rate, as 
the case may require. The result will be the amount. 

Formula. Amount = Base x (i ± Bate). 

Note. — i. The character ( ± ) is called the double or ambiguous 
sign. Thus, the expression $5 ± $3 signifies that $3 is to be added 
to or subtracted from $5, as the case may require, and is read, 
" $5 plus or minus $3." 

2. The rule is based upon the axiom that the whole is equal to 
the sum of all its parts. 

3. When, by the conditions of the question, the amount is to be 
greater than the base, the multiplier is i plus the rate ; when the 
amount is to be less than the base, the multiplier is i minus the 
rate. 



337. How find the amount when the base and rate are given ? 338. How otoe 
is the amount found, when the base and rate are given ? 
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338. When the hose and rate are given, the amount mav 
aLjo be obtained by ^i^t finding the per centagey then adding 
it to or subtracting it from the base. (Art 336.) 

3. C and D have 1000 sheep apiece; if C adds 15$^ to 
his flock, and D sells 12^ of his, how many sheep will 
each have ? 

4. A merchant haying $2150.38 in bank, deposited 
7^f more : what amount had he then in bank ? 

5. If you have $3000 in railroad stock, and sell 5^ of it, 
what amount of stock will vou tlien have ? 

6. The cotton crop of a planter last year was 450 bales; 
this year it is 12 j)er cent more : what is his present crop ? 

7. An oil well producing 2375 gallons a day, loses 1$% 
of it by leakage : what amount per day is saved ? 

8. A gardener having 1640 melons in his field, lost 205;^ 
of them in a single night: what number did he have 
left ? 

9. A man paid $420 for his horses, and 12^ more for 
his carriage: wliat was the amount paid for the carriage? 

10. A man being asked how many geese and turkeys he 
had, replied that he had 150 geese; and the number of 
turkeys was 14%' less: how many turkeys had he? 

- II. A fruit grower having sent 2500 baskets of peaches 
to New York, found c)% of tliem had decayed, and sold the 
balance for 62 cts. a basket: what did he receive for his 
peaches ? 

12. A Floridian having 4560 oranges, bought 25^ more, 
and sold the whole at 4 cts. each: what did he receive 
for them ? 

13. If a man's income is $7235 a year, and he spends 
33i% o^ i^j what amount will he lay up ? 

14. A man bought a house for $8500, and sold it for 
20^ more than he gave : what did he receive for it ? 

15. A merchant bought a bill of goods for $10000, and 
gold them at a loss of 2^% : what did he receive ? 
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PROBLEM III. 

339. To find the B^ite, the Base and Percentage being given; 
Or, to find what Per Cent one number is of another. 

I. A clerk's salary, being I1500 a year, was raised $250: 
what rate was the increase ? 

Analysis. — In this example $1500 is the operation. 

base, and $250 the percentage. The question 1500)82 5 0.00 P. 
then is this: $250 is what per cant of $1500? Ans i6§^ R. 

Now $250 is iWo of $1500; and $250-j-$i5oo 
=.16666, etc., or i(i%%. The first two decimal figures denote the 
per cent ; the others, parts of i;f. (Arts. 331, 2.) Hence, the 

EuLE. — Divide the percentage hy the base. 

Formula. Rate = Percentage h- Base, 

Notes. — i. This prob. is the same as finding wTiat part one number 
is of another, then changing the common fraction to /lundrecUhs. 
(Arts. 173, 186, 334.) 

It is based upon the principle that percentdge is a product ot 
'W'hich the base is a factor, and that dividing a product by one of its 
factors will give the other factor. (Art. 93.) 

2. The number denoting the base is always preceded by the word 
Ojf, which distinguishes it from the percentage. 

3. The given numbers must be reduced to the same denomination-, 
«uid if there is a remainder after two decimal figures are obtained, 
place it over the divisor and annex it to the quotient. 

2. What ^ of 15 is 2 ? 6. What % of £3 are 1 5s. ? 

3. What % of $20 are $5 ? 7. What % of 56 gals, are 7 qts.? 

4. What ^ of 48 is 16 ? 8. What % are 5 dimes of $5 ? 

5. What ^of $5 are 75 cts.? 9. What ^ of | ton is \ ton ? 
10. The standard for gold and silver coin in the U. S. 

18 9 parts pure metal and i part alloy : what % is the alloy ? 

II. Prom a hogshead of molasses 15 gals, leaked out: 
what per cent was the leakage ? 

12. A grocer having 560 bbls. of flour, sold \ of it. 
what per cent of his flour did he sell ? 

13. A horse and buggy are worth $475 ; the buggy is 
Worth $1 10 ; what % is that of the value of the horse ? 

339. How find the rate, jehen the base and percentage are given ? To what Is 
Q^ problem equivalent? Ifoee. Upon what ib it based ? 



/ 
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PROBLEM IV. 

340. To find the Base, the Percentage and Rate being given. 

1. A father gave his son I30 as a birthday present, 
which was 6% of the sum he gave his daughter: how 
much did he give his daughter ? 

Analysis. — The percentage $30 is tbe product of 'opbbatiot. 
the base into .06 the rate ; therefore $30-*- .06 is the .o6)$30jOO 
other factor or base ; and $30-!- .06 =$500, the sum he A.ns. $«;oo 
gave his daughter. (Art. 193, n.) 

Or, since $30 is 6 ^ of a number, i % of that number must be ^ of 
$30, which is $5 ; and 100% is 100 times $5 or $500. 

It is more concise, and therefore preferable, to divide ihe per- 
centage by the rate expressed decimally ; then point off the quotient 
as in division of decimals. (Art. 193.) Hence, the 

Rule. — Divide the ^percentage by the rate, expressed 
decimally. 

Formula. Base = Percentage -r Rate. 

Notes. — i. This problem is the same as finding a number wh«i 
a given per cent or a fractional part of it is given. (Arts. 174, 334.) 

2. The rule, like the preceding, is based upon the principle that 
percentaffe is a product, and the rrfte one of its /ac^(?r«. (Art. 335, n.) 

3. Since the jMjrcentage is the same part of the base as the rate is 
of 100, when tlie rate is an aliquot part of 160, the operation will be 

shortened by using this aliquot part as the divisor. 

2. 40 is i2l'^c of what number ? 
Solution. — i2i;^=i and 40-^-^=40 x8=32a Ans, 

3. 20=5^ of what number? Ans, 400. 

4. 15 bushels=6;?^ of what number? 



5. $29 = 8;^ of what? 

6. 45 tons=25^ of what? 

7. £150 = 33^;^ of what? 

8. 37.5 = 6^^^ of what? 

9. 45 francs = 1 2 Jf^ of what ? 



10. 40=^^ of what? 

11. 50 cts.=^;^ of what? 

12. $100 =f^ of what? 
13- $35.20=^^;^ of what? 
14. 68 yds.= 125^ of what? 



340. How And the base, when the percentage and rate are given ? Note. Upon 
what does the rule depend ? When the rate is an aliquot part of loo, how proceed ? 
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% of tiso is 6i^ of what snm ? 
. J3% of goo is 60% of what number ? 
. A paid a school tax of tgo, which was i;3 on the 
Talnation of his property ; what was the valuation ? 

18. B sayes 3ii^ of his income, aud lays up $600: what 
IB his income ? 

ig. A general lost i6^% of hia army, 315 killed, no 
prisoners, and 70 deserted : how many men had he F 

ao. According to the hills of mortality, a city loses 450 
persons a month, and the number of deaths a year is i-J^ 
of its population : what ia its population ? 

PROBLEM V. 
341. To find the Base, the Amojnt and Rate being given. 

1. A manufacturer sold a carriage for $633, which was 
\% more than it cost him : what was the cost ? 
Analtsis. — The amount received $633, is ophritidh. 

eqnal to the coHt or base plus si% "f itHelf. i.0S5)$633.ooo 
Now the cost is xoaf/i or i time itself, and A-NS. $600" 

100 f6 +Sl JS =l.o5i ; hence J533eqijala 1.05 J 

times the cost of tho caniHge. Tlie question now ib ; 633 is 105^ % 
or i.osi times wlint number) If 633 ia i.oji timeB a certain num- 
ber, once that number is equal to bh manj- units as 1.054 is cuntaJned 
times in 633 ; and 633 -m .05 5 =600. Therefore the cost was J600. 

2. A latly sold her piano for $628.25, which was izj^ 
less than it cost her : what was the cost ? 

Analvbib, — There being a loss in this caae, orHiunoB. 

the amount received, I6ZS.25. equals the cost .875)$62S.Z50 
or haee minui 12^% ofitsplf. But the coat is _^^^ $718 
ioo;S on time itself, and ioo;X-i2i;S=.B7i; 
hence $628.35 equals ,67! limes the cost. Now if $628.25 equals 
,S7i times the cost, once the cost must \ie us many dollars as .3ji is 
contained times in $628,25, or $718, Hence, the 

KuLE. — Divide the amount iy i 2>lus or minus ihc rate, 
as the case may require. 

PoEMULA. Base = Amount -^ {i ± Rafe). 



N< •t:> — c Thii» pnjbiem ia the aune itf <^*«'*™g a nvmlKt wludi 

^ V.i*' ri.i? >>i>*:aiii» -ipiia tiie principLe 'Iiac the <r0i4>iiiU is a pro- 
d'iff -ff wliii'ii zliti b*im: i:» one >vf die ditrtors, aiui i jj^mj or MUitw liie 

3. Th»* noTL'pt DC :ai* '^uMtiiXL iihiiws whether i is to be increased 

IT 'i'/n. ii^'irU by :ii..' -tt*\ If) ioem the 'iln#Mr. 

4. ^^hi'a cliK >*'/;«- i:* jj3 'lii^'urt part «>f 100. the op^mtioQ is often 
*h' -r"**!!!-!: hy i-Tvr '?***! a^' i: asi & eofiiJiwa friction. Thii8 25f?=i; 

md I .:r J - ; = . . eto- 

3. Wh:it mmVr is 87 ^f itself less than 351 ? ^. 325. 

4. What nnm*'^t^r ii 5 J ,; of itaelf more than 37S ? ^. 40a 

5. Wliat numUT illmiiiisheil 33^*^ of itself will equaj 

6. 2275 ii 25'^ more thin what number? 

7. \ is i2\': more than what number? 

8. } i.«- iG less than what number? 

9. A owns \ 'jf a ship, which is it>|''i leas than B's part: 
what p:ir: il«x.'S B own r 

ic. A L^iirrisou which ha«l lost 28'^ of its men, had 3726 
left : iiuw niiiiiv liad it :it tlr^t ? 

I :. A iii«-rchaiit drew a cht.<-k for ^4560, which was 25^ 
more than lio !uul in bank : how much had he on deposit? 

12. '\\vt populiitiuu of a Certain place is 8250, which is 
20;/ iiion- tlian it wa.s 5 veiirs ago: how much was it then? 

13. A man lays up ^2010, which is 405^ less than his in- 
come: what is his income*:' 

14. A (ln»ver lost lo^ uf his sheep by disease, 15^ were 
stolen, and lie had 171 left : how many had he at first? 

15. The attendance of a certain school is 370, and 7^^ 
of the ))iipils are absent: what is the number on register? 

16. An army having lost 10;;^' in battle, now contains 
522c men : what was its original force ? 



(locr* this riil(! dcprnid? How determine whether i is to be increased or dimin< 
\A\o(\ by th<^ rate 'i W'hen the rate is aa aliquot part, how proceed? To what i« 
this problem equivalent? 



APPLICATIONS or PISCI^^AGE. 

342. The Primrifite^ ^ I^ w n eMtaj^ etl- xcripji«c 
to two imponasxit ftl«?w*»e of probkinf: 

Fir^. Those in viieh tifM 2$ aw- dT Hie eifjmeiiTs :»: 
calculation : as. IniigresL. Ifeconnx. cKi. 

Seconds Those wtici are indepmidmii of TJme; as, Oobs 
mission, Brciera^ and Profii or Liosb. 

COMMISSION AXD BROKERAGE. 

343. C^minis9ion is an aUoimmre made to a^exit^ 
collectors, hroters. etc, fca* the tiansaction <^ basiness. 

Urokerage is Commis^on paid a breaker. 

Notes. — i. An Apeni is CE>e w1k> txxnBBOB Iniasess far aBotber, 
and is ahen caUed a 0?»ntiBf»»A Mtrcit^ufti, Fwti*r, or OwrrY«p«9>«42/'At 

2. A CMcctor is one wiM> ooB^yis debts, taxts, duties, c^c 

3. A Broker is one who bnjs and seDs gold, ssorics. bUis cS ex* 
change, etc Brokers are ooounonlT desafmated br tbe deywmucnt 
of business in wbi^ thej are engaged ; as. Stack>bi>Oiker&, Exchan^n^- 
brokers. Note-brokers. Merdiandi9e4>rokers, Rea]-estate-biv4kOrsv. etc 

4. Goods sent to an agent to sell, aie called a fxmttgftm/'nt : th« 
person to wbmn tbev are sent, the coiist^h^ ; and the i^ersoo send> 
ing them the con$iyuor. 

344. Commission and Brokerage are computed at ii 
certain per cetit of the amount of husincs.^ fransacfttf. 
Hence, the operations are precisely the same as those ii. 
Percentage. That is. 

The sales of an agent, the sum collected or invested by 
him, are the base. 
The per cent for services, the rate. 
The commission, the percentage. 
The sales, eUi.,plu^ or minus the commission, the amount* 

342. To what two elapses of problems arc the principlos of poroontago applliul f 
343. What is commission? Brokerage? Note, An A);;e]^t7 What oallfHlT A. 
collector? Broker? 344. IIow are commiasion and brokerage compuUMi ? Whlii 
is the base ? The rate ? The percentage^ The amonnt t 2foU, TbM Btt prOMOilii t 
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NoTE& — I. Tho rate of commiarion and brokerage variea Comi 
mlBsiou merchants usually chaise about 2^ per cent for »dlin§ 
go<Klfi, and 2 1 i>i>r cent additional for guaranteeing the pajment. 
C^tock-brokers usually charire \ per cent on the par value of stocks, 
without n^jj^ard to their market value, 

2. Tho net proceeds of a business transaction, are the grosB amount 
of sales, etc., minus the commisEdon and other charges. 

345. To find the Cfofnfnis»ian, the Sales and the Rate 

being given. 

Multiply the sales by the rate. (Problem I, Percentage.) 

Notes. — i. When the amount of sales, etc., and the commUnon 
are known, the net proceeds are found by subtracting the eommistwn 
from the amount of sales, (inversely, 

2. When the net proceeds and commission are known, the amou/ni 
of sak^s, etc., is found by adding the commission to the net proceeds. 

3. When both the amount of sales, etc., and the net proceeds are 
known, tho commission is found bgr subtracting the net proceeds . 
from tho amount of sales. 

4. In the examples relating to stocks, a share is oonsideTed $100, 
unless otherwise mentioned. (Ex. 2.) 

(For methods of analysis and of deducing the rules hi CkimmisooD, 
Profit or Loss, etc, the learner is referred to the corresponding 
Problems in Percentage.) 

1. A merchant sold a consignment of cloths for $358: 
whtft was his commission at 2^ per cent ? 

Somriox. — Commis8ion=$358 (sales) x .025 (rate)=$8.95. Ans, 

2. A broker sold 39 shares of bank stock : what was his 
brokerage, at ^ per cent ? 

Solution. — 39shares=$390o; and $3900 x. 005 =$i9.5oa Ans. 

3. Sold a consignment of tobacco for $958.25 : what was 
my commission at ^1% ? 

4. A man collected bills amounting to li 1268.45, and 
charged 3^^: what was his commission; and how much 
did he pay his employer ? 

345. now find the commisBion or brokerage, when the ealcs and tte rate an 
riven ? iV?V. How find the net proceedi S 



COMMISSION AND BROKERAGE. 

5. A commission merchant sold a consignment of goods 
for $456 1> aiid charged 2^% commission, and 3^ for 
guaranteeing the payment: what were the net proceeds? 

6. An agent sold 1530 lbs. of maple sugar at i6f cts., 
for which he received 2^% commission : what were the 
net proceeds, allowing I7.50 for freight, and I3.10 for 
storage ? 



To find the B<ite, the Sales and the Commission 

being given. 

Divide the commission iy the sales. (Prob. III. Percentage.) 

7. An auctioneer sold goods amounting to $2240, for 
which he charged I53.20 commission: what per cent 
was that ? 

Solution. — Per cent = $53.20 (com.) -^ $2240 (sales) = .02375, or 
2 J per cent. (Art. 339, 331, n,) 

8. A broker charged $19 for selling $3800 railroad 
stock : what per cent waa the brokerage ? 

9. Received I350 for selling a consignment of hops 
amounting to $7000: what per cent was my commis- 
sion? 

10. An administrator received $118.05 for settling an 
estate of $19675 : what per cent was his commission? 

347. To find the Sales, the Commission and the Rate 

being given. 

Divide the commission by the rate, (Prob. IV, Per ci) 

11. An agent charged 2% for selling a quantity of 
muslins, and received $93.50 commission : what was the 
amount of his sales ? 

SoLDnON.-^Sales=$93.5o (com.) -r-. 02 (rate) =$4675. Ans. 

m !■ ■ MM am ■ ■— ■!■■ Ill I . I . . , » ^ ■! I, .————■- - ^ 

346. How find the per cent commiBsion, when the ealce and the commiBsion 
are given ? 347. How find the amount of Bales, when the commiBBlon and tbe 
rate are g:ivon? 
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12. Received $45 brokerage for selling stocks, which 
was I/O of what was sold : what was the amount of stocks 
sold ? 

13. A commission merchant charging 2^^ commissioii, 
and 2 1% for guaranteeing the payment, received $2 10.60 for 
selling a cargo of grain : what were the amount of sales, 
and the net proceeds ? 

14. A district collector received $67.50 for collecting a 
school tax, which was 4^% commission : how much did he 
collect, and how much pay the treasurer ? 

15. An auctioneer received $135 for selling a house, 
which was ij^^': for what did the house sell; and how 
much did the owner receive ? 

348. To find the Sales, the net proceeds and per cent 

commission being given. 

Divide the net proceeds by 1 minus the rate. (Prob. V.) 

16. An agent sold a consignment of goods at 2^% com- 
mission, and the net proceeds remitted the owner were 
$3381.30 : what was the amount of sales ? 

Solution. — Sales=$338i.30 (net p.)-^.975 (i— rate) =$3468. Ans. 

17. A tax receiver charged 5^ commission, and paid 
$4845 net proceeds into the town treasury : what was the 
amount collected? 

Note. — In this and similar examples, the pupil should observe 
that tlio base or sum on which commission is to be computed is the 
8U7n collected, and not the sum paid over. If it were the latter, the 
agent wouhl have to collect his own commission, at liis own expense, 
and his rate of commission would not be tCo. but t§j. In the col- 
lection of $100,600, this would cause an error of more than $350. 

18. After retaining 2jf<J for selling a consignment of 
flour, my agent paid me $6664 : required the amount of 
Bales, and his commission. 



348. How find the sales, etc., the act proceeds and the per cent commissioo 
bein^g^ven? 



\ 



V 
t 
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19. After deducting i J^ for brokerage, and $45.28 for 
advertising a house, a broker sent the owner $15250: for 
what did the house sell ? 

20. An administrator of an estate paid the heirs $25686, 
charging 2^% commission, and $350 for other expenses : 
what was the gross amount collected ? 

349. To find the Sum Invested, the sum remitted and the 

pel* cent commission being given. 

21. A manufacturer sent Lis agent $3502 to invest ti 
wool, after deducting his commission of 3^ : what sum di« L 
he invest ? 

ANALYSIS. — The sum remitted $3502, includes boith the sum in- 
vested and the commission. But the sum invested is 100^ of itself, 
and 100^+3% (the commission) = 103^. The question now is: 
$3502 is 103% of what number? $3502-*- 1.03 =$3400, the sum in- 
vested. (Art. 340, 71.) Hence, the 

. EuLE. — Divide the sum remitted iy 1 plus the per cent 
commission. (Prob. V, Per ct.) 

Note. — The learner will observe that the base in this and sim- 
ilar examples is the sum invested , and not the sum remitted. If it 
were the latter, the agent would receive commission on his commis- 
sion, which is manifestly unjust. 

22. A teacher remitted to an agent $3131.18 to be laid 
out in philosophical apparatus, after deducting 4^ com- 
mission : how much did the agent lay out in appa- 
ratus? 

23. If I remit my agent $2516 to purchase books, after 
deducting /^% commission, how much does he lay out in 
books ? 

24. Kemitted $50000 to a broker to be invested in city 
property, after deducting lY/o for his services: how much 
did he invest, and what was his commission ? 



140. How find the sam invested, the sum remitted and the per cwnt eommlA' 
sion being given ? 



24(i 



ACCOUNT OP 5ALES. 



ACCOUNT OF SALES. 

350. An Account of Sales is a written statement, 
made by a commission merchant to a consignor, contain- 
ing the prices of the goods sold, the expenses, and the net 
proceeds. The usual form is the following : 

aSuIcs of Grain on ac(ft of H D. Babeeb, Esq., CJdcago, 



DATE. 


BUYER. 


DESCRIPTION. 


BUSHXLB. 




BXTEV810H. 


I87I. 

April 3 


J. Hovt, 

A. Wootlruff, 

IIecker&C<)., 


Winter wheat, 
Spring " 
CJorn, 


565 

870 

1610 


@ $2.10 

^ 1.95 
@ 1.05 


$1186.50 
1696.50 
1690.50 




Gross amount. 


$4573.50 



CJiorgei, 



Freight on 3045 bu., at 20 cts.. 
Cartage " *' $i5-30» 

Storai^e " 38.75* 

CummisBion, 2^ ^ , 



$609xx> 
15.30 

38.75 
"4.34 



Net proceeds, 



_$777J[9 
$3796.11 



New York, July sth^ 1871. 



J. Henderson & Co. 



Ex, 25. Make out an Account of Sales of the following: 

James Penfield, of Philadelphia, sold on account of 
J. Hamilton, of Cincinnati, 300 bbls. of pork to W. Gerard 
& Co., at $27; 1 150 hams, at $1.75, to J. Eamsey; 875 
kegs of lard, each containing 50 lb., at 8 cts., to Henry 
Parker, and 750 lb. of cheese, at 10 cts., to Thomas Young. 

Paid freight, $65.30; cartage, $15.25 ; insurance, $6.45; 
commission, at 2%, What were the net proceeds ? 

26. Samuel Barret, of New Orleans, sold on account of 
James Field, of St. Louis, 85 bales cotton, at $96.50; 
62, barrels of sugar, at $48.25 ; 37 bis. molasses, at $35. 

Paid freight, $45.50; insurance, $15; storage, $35.50; 
♦jommispi^'U, 2^%, What were the net proceeds? 



350. What is an acconnt of ealeB ? 



» 
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PROFIT AND LOSS. 



351. Profit and Loss are the sums gained or lost in 
business transactions. They are computed at a cartain 
per cent of the cost or sum invested, and the opemtioiia 
are the same as those in Percentage and Commissiou. 

The Cost or sum invested is the Base; 

The Per cent profit or loss, ttc Hate; 

The Profit^ or Loss, the Percentage ; 

The Selling Price, that is, the coat plus or minus thu 
profit or loss, tlie Amount. 

352. To find the Profit or Lnsn, the Cost and the Per Cent 
Profit or Lots being given. 

Multiply the cost by the rate, (i'roblem I, Per ct.) 

NoTK. — When the per cent is an aliquot part of loo, it is gener- 
ally iftorfe?-, and therefore j)j-«/traWe to use tlie/rociton. (Art. 336, n.) 

1. A man paid $250 for a horse, and sold it at 15^ 
profit: how much did he gain ? -4«s. $37.50. 

2. A man paid $450 for a building lot, and sold at a 
loss of ii%: how much did he lose ? A^is. $49.50. 

3. Paid $185 for a buggy, and sold it izj^lesa than cost: 
what was the loss ? 

4. Paid Si 10 for a pair of oxen, and sold them at bo^ 
advance : what was the profit ? 

5. A lad gave 875 cts. for a knife, and sold it at 10% 
below cost : how much did he lose ? 

6. Bought a watch for $83}, and sold it at a loss of 20%: 
what Wis the loss ? 

7. Bought a pair of skates for S4.20, and sold them at 
% advance : required the gain ? 

I. What are profll and lossf How retkonBar To wtal floes the loat or 
•nuwart The per cent proflt or loas f The profit ct IobbI TBs 
?ii. How find the proQt or lose, wben tlie east and per cent Bn 
When the pei cent U en aUqDOt part ot iod, how pnioeedl 
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353. To find the SeUlng Pricey the Cost and Per Cent 

Profit or Loss being given. 

Multiply the cost by i plus or minus the per cent, (Prob. 
II. Percentage.) 

Note. — When the cost and per cent profit or loss are given, the 
idling price may also be found by first finding the profit or loss ; 
tlion add it to op subtract it from the cost. (Art. 338.) 

8. A man paid $300 for a liouse lot : for wliat must he 
sell it to gain 20^? 

Analysis. — To gain 20%, he must seU it for the cost plus 20^. 
That is, selling pr.=$30o (cost) x 1.20 (i + 20%)= $360. Atis. 

9. A farmer paid $250 for a pair of oxen: for how 
much must he sell them to lose 15^? 

Selling pr.=$25o (cost) x .85 (i— I5%)=$2i2.50. Ans. 

10. A and B commenced business with $2500 apiece. 
A adds I'jfo to his capital during the first six months, and 
B loses 17^ of his : what amount is each then worth ? 

11. A merchant paid $378 for a lot of silks, and sold 
them at 20^ profit : what did he get for the goods ? 

12. If a man pays $2750 for a house, for how muc 
must he sell it to gain 7^ ? 

13. If a man starts in business with a capital of $8000^ 
and makes ig% clear, how much will he have at the clos^ 
of the year ? 

14. If a merchant pays 15 cts. a yard for muslin, how 
must he seU it to lose 25^? 

15. Bought gloves at 815 a dozen: how must I sell 
them a pair, to lose 20^ ? 

16. Paid $25 per dozen for pocket handkerchiefs: for 
wliat must I sell them apiece to make ^^\ per cent? 



353. How find the selling price, when the cost and per cent profit or loss aw 
given. Note. How dse may the selling price be foond? 
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17. Paid $196 for a piece of silk containjig 50 yds.: 
how must I sell it per yard to gain 25 Jg ? 

18. Bought a house for $3850: how must I sell it to 
make 12^%? 

19. A speculator invested $14000 in flour, and sold at a 
loss of 8|^: what did he receive for his flour? 

354. To find the Per Cent, the Cost and the Profit 01* 

Loss being given. 

Divide the profit or loss hy the cost (Prob. Ill, Per ct.) 

Note. — When the cost and celling price are given, first find the 
profit or loBB, then the jper cent, (Art. 339.) 

20. If I buy an acre of land for $320, and sell it for |8o 
more than it cost me, what is the per cent profit ? 

Solution. — ^Per cent =$80 (gain) -^ $320 (cost)=.25 or 25%. Ari^. 

21. A jockey paid $875 for a fast horse, and sold it so 
as to lose $250 : what per cent was his loss ? 

22. If I pay 22^ cts. a pound for lard, and sell it at 2 J 
cts. advance, what per cent is the profit ? 

23. If a newsboy pays 2\ cts. for papers, and sells them 
at 1^ cent advance, what per opnt is his profit ? 

24. If a speculator buys apples at $2.12^ a barrel, and 
sells them at $2.87^, what is his per cent profit? 

Analysis. — $2.87i— $2.i2i=:$.75 profit per bl. Thercfoire, $.75 
(gain)-i-$2.i2^ (co8t)=.35,A^ or 35A%. (^rt. 339, 7i.) 

25. If I sell an article at double the cost, what per cent 
is my gain ? 

26. If I sell an article at half the cost, what per cent is 
my loss ? 

27. If I buy hats at $3, and sell at $5, what is the per 

cent profit ? 

28. If I buy hats at I5, and sell at $3, what-is the per 

cent loss ? 



354. How find the per cent profit or Iobs, when th» VMkvA pnAt m !•■■ •»• 
given? . ^ 
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29. K a man's debts are $3560, and he pays only $1780, 
what per cent is the loss of his creditors ? 

30. If J of an article be sold for ^ its cost, what is the 

per cent loss ? 

Analysis. — ^If } are sold for i its cost, J must be sold for i of \, 
or g tlie cost, and i for J or f the cost. Hence, the loss is i the 
cost •. and i-i-J=.33i or 33k fo. 

3 1. If you sell } of an article for J the cost of the whole, 
what is the gain per cent ? 

32. K I sell J of a barrel of flour for the cost of a barrel, 
what is the per cent profit ? 

33. If a milkman sells 3 quarts of milk for the price he 
pays for a gallon, what per cent does he make ? 

34. Bought 3 hhd. of molasses at 85 cts. per gallon, and 
sold one hhd. at 75 cts., the other two at $1 a gallon: 
required the whole profit and the per cent profit? 

355. To find the Cost, the Profit or Loss and the Per Cent 

Profit or Loss being given. 

Divide the profit or loss by the given rate. (Problem IV, 
Percentage.) 

Note. — When the per cent profit or loss is an aliquot part of 
100, the operation may often be abbreviated by using this aliquot 
part as the divisor. (Art. 341, n.) 

35. A grocer sold a chest of tea at 25^ profit, by which 
he made $22^: what was the cost? 

Solution. — Cost= $22.50 (profit)-s- .25 (rate)=$90. Ans. 
Or, cost = $2 2. 50 -f- 1 =$90. Ans. (Art. 340, n.) 

36. A speculator lost $1950 on a lot of flour, which was 
2ofc of thb cost: required the cost ? 

37. Lost 65 cents a yard on cloths, which was 13^ of 

the cost : required the cost and selling price ? 

ANALTSis.^The cost=65 cts.-f-.i3=$5 ; and $5— $.65=f4.35 the 
selling price. (Art. 340, n.) 



355. How find the cost, when the profit or loss and the per cent profit or loM 
arc given ? 



PXOFIT AS2^ I.O':?*. 



3S. Gamed $zi ps- boc^ <-:7{i s «ks9 oiT &ar. ^rixii 
was 20 ^ : rrtjaiKC zht ikisi izji ^eT^x ;ri!?f riar Sttrrel * 






39. U I sell oc^e a: ic^*^ prodi I asiks 10 ccs. & ps^cukd: 
irhat wag die ctiiaC r 

40. A man aoUd a bonsr ^ & pn?-ri of j^}^. lal UKiecT 
gained $7500 : r^qninsti ihr e:;5r- an-I -^ r-^^ piaet * 

41. If I make 20'^ |k\>£i en g'^k^Is. what som ma^s I ]aT 
out to clear $3500. and what will my siks am«>Gni u> ? 

42. A and B each gained fifoc. wiiicfa was 12^^ <^ A*3 
and 16^ of B*s stock : what was the invesooent c^ eadi ? 

43. If a meichant sells goods at i3^ profit, what must 
be the amount of his si^es to clear #25000 ? 

44. A market man makes ^ a cent on eyeiy egg he 
sells, which is 25^ profit: what do they cost him, and 
how sell them ? 

356. To find the C^Mi, tke Sefling Price and the Per Cent 

Profit or Loss being giYen. 

Divide the selling price by i plus or minus the rate of 
profit or hssy as the case may require. (Prob. V, Per ct) 

45. A jockey sold two horses for $168.75 ^*^^ > ^^ ^^® ^® 

made 12^^, on the other lost 12^^ : what did each horse 

cost him ? 

Solution.— Cost of one=$i68.75 (aeL pr.)-«-i.i25 (i4-rate)=$i50. 
Cost of other= $168.75 (a^l. pr.)-i-^75 (i~nLte)=$iQ3.86. An%. 

46. By selling 568 bis. of beef at $15^ a barrel, a grocer 
lost 12^;;;: what was the cost? Ans. $10061.71^ 

47. Sold 5000 acres of land at %z\ an acre, and thereby 
gained 22J?: what was the cost? 

48. Sold a case of linens for £27, los., making a profit 
of 25;^: what was the cost? 

356. How find the cost, when the •ailing price Mid tiM ptr Ml WS gtVM t 
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49. If a newsboy sells papers at 4 cts. apiece, he makes 
33V,i' what do they cost him? 

357. To Mark Goods so that a given Per Cent may be 
deducted, and yet make a given Per Cent profit or loss. 

50. Bought shoes, at $2.55 a pair: at what price must 
they be marked that 1 5^^ may bo deducted, and yet be 
sold at 2oj;J profit ? 

Analysis. — The selling price is 120% of $2.55 (the cost) ; $2.55 x 
1.20= $3.06, the price at which they are to be sold. But the marked 
price is 100 ^f of itself; and 100^ — 15% =85%. Th© question now 
is, §3.06 are 85^^ of wliat sum 'i If ^3.o6=-,'\t\j, 7liu= $3.06-5-85, or 
$.036; and i{ilJ= $3.60. ^l/ia. (Art. 340.) Hence, the 

Rule. — Find the selling price, and divide^it hy i minus 
the given per cent to be deducted; the quotient will be th-e 
marked price, 

51. Paid 56 cts. apiece for arithmetics: what must they 
be marked in order to abate 5^^, and yet make 25^ ? 

52. If mantillas cost $24 apiece, at what price must they 
be marked that, deducting S%, the merchant may realize 
331;:^ profit? 

53. When apples cost $3.60 a barrel, what must be the 
asking price that, if an abatement of 12^;;^ is made, there 
will still be a profit of i6|;;^'? 

54. A merchant paid Sj^ cts. a yard for a case of linen, 
which proved to be slightly damaged : how must he mark 
it that he may fall 25;;^ and yet sell at cost ? 

55. A goldsmith liought a case of watches at |6o: how 
must he mark them that, abating 4^, he may make 20^^? 

56. If cloths cost a tailor $4.50 a yard, at what price 
must he mark them, that deducting 10^ he will make 
15 per cent profit? 



357. When the selling: pi'ice and the per cent profit or loss are given, how find 
the per cent profit or loss at any proposed price ? How find what to mark goode. 
that a given p«r emit may b* '^'»^"«*<»d, and yet a given per cent profit or loM be 
lealLdcd ? 
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QUESTIONS FOR REVIEW. 

1. A grocer paid 23 cts. a lb. for a tub of butter weighing 
65 lbs., and sold it at iS% profit: how much did he make? 

2. Bought a house for $3865, and paid $1583.62 for re- 
pairs: how much must I sell it for to make i6f;^? 

3. Paid I2847 for a case of shawls, and $956 for a case 
of ginghams; sold the former at 22^-^ advance, and the 
latter at 11^ loss: what was received for both ? 

4. A jockey bought a horse for $125, which he traded 
for another, receiving $37 to boot; he sold the latter at 
25^ less than it cost: what sum did he lose ? 

5. What will 750 shares of bank stock cost, if the bro- 
kerage is i% and the stock 3^ above par ? 

6. Sold 3 tons of iron, at 15^ cts. a pound, and cljarged 
3 J^ commission : what were the net proceeds ? 

7. Bought wood at $4^ a cord, and sold it for $61 : re- 
quired the per cent profit ? 

8. A shopkeeper buys thread at 4 cts. a spool, and sells 
at 6^ cts.: what per cent is his profit, and how much 
would he make on 1 000 gross ? 

9. Bought 1650 tons of ice, at $12 ; one half molted, and 
sold the rest at li a hund. : what per cent was the loss ? 

10. The gross proceeds of a consignment of apples was 
$1863.75, and the agent deducted $96.91^ for selling: re- 
quired the per cent commission and the net proceeds ? 

11. A lady sold her piano for J of its cost: what per 
cent was the loss ? 

12. K I pay $2 for 3 lbs. of tea, and sell 2 lbs. for $3, 
what is the per cent profit ? 

' 13. A man sold his house at 20^ above cost, and thereby 
made 1 1860: required the cost and the selling price ? 

14, A miller sells flour at 15^ more than cost, and 
makes $1.05 a bar.: what is the cost and selling price ? 

15. Lost 25 cts. a pound on indigo, which was 12^% of 
the cost : required the cost and the gelling price. 






I'M PROFIT AKI> LOSS. 

itk A commission merchant received 8260 for selliDg 
h qnaniijy of provisions, which was 5^: required the 
Mni'un: of sali-s and ihe net proceeds. 

1:. A Itn^kiT who rhurgi*s Jfr, received $60 for gelling a 
ciiAJiJii^ of unourn'nt monev : how much did he sell? 

1 5^ A p\H\r niaki'S $1.25 a pound on nutmegs, which 
15 ic^c , ]»n»!it : what iKvs ho jiay for them ? 

10. A niinhant sold a bill of white goods for $7000, 
anii nia^lo j^jjj . : n\iuiroil iho cost and the sum gained. 

rc^ nOJ a hoiTshiad of oil at 93J cts. a gallon, and 
nukU- iSJ-. : nn^uirixl the cost and the profit. 

n. A man, bv selling flour at 1^12} a barrel, makes 25^: 
whai il»x\5 iho flour ci»st him ? 

22, Mailo irj'v on dry goods, and the amount of sales 
was ^5:725 : n^^ui^ed the cost and the sum made. 

?^V N>]il a quantity of motals, and retaining $i% com- 
mission, siut the CiMisignor #15246: required the amount 
of the s;ilo and tho commission, 

24. N>1J 250 tons of coal ut $6f, and made 12^^: what 
]vr t\r.i woulJ liavo Ixvn my profit had I sold it for 
$S a :on * 



is. 



V mtTvh:niT?:TiM'out for #18560, and made 15^ on 
his c^Hxls : what por tvnt would he have gained or lost by 
St^llinc for $15^*5 ? 

2(\ Paid $40 apiivo for stoves : what must I ask that I 
may tako ofC 20'\ , and yot make 20^*^ on the cost ? 

27. If a lH>oksollor marks his goods at 25^ above cost, 

anil thou ahitos 25;. what }M}t cent does he make or lose? 

2v^, A gnxvr soils supir at 2 J cts. a pound more than 

cost, and niakos 2c\ profit : ivquired the selling price. 

20. A man bought 2500 bu. whoat, at $if ; 3200 bu. com, 

\^ at 87 J cts. ; 4000 bu. oats, at 25 cts. ; and paid $450 freight: 

\ he sold the wheat at 5f; profit, the com at 11^ loss, and 

the oats at cost ; the commission on sales was 5^ : what 

was his i>er cent profit or loss ? 



-i. 
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358. Interest is a compensatioa for tlie use of mouej. 
It ifl computed at a certain per cent, per annum, and em- 
braces five elements or parts : the Principal, the Rate, the 
Interest, the Time, and the Amount. 

359. Thi! I^rincipal is the money lent 
The Safe is the per cent per annum. 
The Interest is the percentage. 
The Time is the period for which the principal draws 

rest. 
The Amount is the gum of tlie principal and interest 
Notes. — i. The term per annum, from the Latin per und atinut, 
slgnifii^ by tke p&ar. 

a. Interest differs from the preceding opplicatlonB of Percentage 
only bj introducing time aa an dement in connection witli per ei-nt. 
tenna raU and rate per cent alwuys mean a certoin numlier ol 
Itha yearly, and pro rata for longer or shorter periods. 

960. Interest is distinguished as Simple and Compound. 

Sltnple Interest ia tliat which ai-isca from the 
principcd only. 

Compound Interest ia that wliich arises both from 
^li principal and the interest itself, after it becomes due. 

3G1. The Legal Rate of interest ia the rate allowed 
by iaiv. Rates higher than the legal rate, are called vsiiry. 

NOTKB. — I, In Louielana the legal mte ia - - - 5^. 

In the N. E, Statea. N. C„ Penn.. Del., MrJ., Vb,, W, Va., 
Teim., Ej-., 0., Mo.,Mias., Ark., Flor.. Ia., III.. Ind., the 
Dist. of Columbia, and debts due the United States, - ^%. 

In N. T , N, J., a. C, Oa.. Mich,, Min., and Wia., - - 7%- 

In Alalioma and TostM. &%. 

In Col., Kan.. Neb., Nev., Or., Cal. and Washington Ter, - ia%. 

3. In pnme Statea the 1.1W allows higher ratcB by special ngrcement. 

3- When no rate ia spedSed. it ia imdetatood to be ihe hgnl rate. 



\ 

250 INTEHEST. . * 



THE SIX PER CENT METHOD. 

362. Since the interest of |i at 6 per cent for 1 2 months 
or I year, is 6 cents, for i month it is i-ttvelfth of 6 cents 
or i cent ; for 2 months it is 2 halves or i cent ; for 3 mos. 
I J cent, for 4 mos. 2 cents, etc. That is, 

TIce interest ofii,at6 per cent, for any number of 
months, is half as many cents as months. 

363. Since the interest of |i at 6 per cent for 30 days 
or I mo., is 5 mills or J cent, for i day it is ^ of 5 mills 
or i mill ; for 6 days it is 6 times i or i mill ; for 12 days, 
2 mills; for 15 days, 2 J mills, etc. That is, 

The interest of ^1, at 6 per cent, for any number of days, 
is I'Sixth as many fnills as days, Uencey 

364. To find the Interest of $1, at 6^|ier cent, for any 

given time. 

Take half the number of months for cents, and one sixth of 

the days for mills. Their sum will be the interest required. 

Notes. — i. Wlicn tlio rate is greater or less than 6 per cent, the 
interest of $1 for the time is equal to the interest at 6 per cent 
increased or diminished by svch a part of itself as the given rate 
exceeds or falls shftrt of 6 per cent. Thus, if the rate is j^, add J to 
t)ie int. at 6;/ ; if the rate is 5^', subtract J, etc. 

2. In finding i-sixth of the days, it is suflBcient for ordinary pur. 
poses to carry the (juotient to tent/is or hundredths of a mill. 

3. When entire accuracy is required, the remainder should be 
placed over the 6, and annexed to the multiplier. 

1. Int. of '^ I, at 7^/ for 9 m. 18 d. ? Ans. $.056. 

2. Int. of $1. at 5fi; for 11 m. 21 d. ? Ans. ^.04875. 

3. What iff the int. of ^i, at 6^0 for 7 m. 3 d. ? 

4. What is the int. of $1, at 6% for 11 m. 13 d. ? 



Note. Wherein docs interest differ from the preceding applicatione of per- 
centage ? 361. The legal rate ? What is usuiy ? 362. What is the intcrcFt of $1 
at 6 per cent for months ? 363. For days ? 364. How find the int. of %i for any 
^ven time ? Note. When the rate is greater or leea than 6 per cent, to what ik 
the interest of $x equal? 
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Rem. — ^The relation between the principaly the interest, the rate, 
the time, and the amount, is such, that when any three of them are 
given, the others can be found. The most important of these 
problems are the following : 

PROBLEM I. 

365. To find the Interest, the Principal, the Rate, and 

Time being given. 

1. What is the interest of $150.25 for i year 3 months 
and 18 days, at 6^? 

Analysis. — The interest of $1 for 15 m.=:.o75 operation. 

iS d. =.003 Prin. $150.25 
I y. 3 m. 18 d. — .078 .078 

Now as the int. of $1 for the given time and 120200 

rate is $.078 or .078 times the principal, the int. 105 1 75 

of $150.25 must be .078 times that sum ; and $1 r.TiQ^ 
$150.25 x.o78=$n. 71950. Hence, the 

EuLE. — Multiply the jmncipal by the interest of $1 for 

the timey expressed decimally. (Art. 336.) 

For the amounty add the interest to the principal. 

Rem. — I. The amount may also be found by multiplying the 
principal by i plus the interest of $1 for the time. (Art. 337.) 

2. When the rate is greater or less than 6%, it is generally best to 
iSnd the interest of the principal at 6% for the given time ; then add 
to or subtract from it sicch a part of itself, as the given rate exceeds 
OT falls short of 6 per cent. (Art. 364.) 

3. In finding the time, first determine the number of entire calendar 
months ; then the number of days left. 

4. In computing interest, if the mills are 5 or more, it is customary 
to add I to the cents ; if less than 5, they are disregarded. 

Only three decimals are retained in tlie following Answers, and 
each is found by the rule under which the Ex. is placed. 

2. What is the arat. of $150. 60 for i y. 5 m. 15 d. at 6^ / 

Analysis. — Int. of $1 for i y. 5 mos on 7 mos., equals .085 ; 15 d. 
it equals .0025 ; and .085 + .0025 = .0875 the multiplier. Now $150.60 
x.o875=$i3.i775,int. Finally, $150.60 + $13.1775 =$163.7775, ^tw. 

^5. How find the interest, when the principal, rate, and time are given? 
How And the amount, when the principal and interest are given ? Sem, How 
else is the amount found i 
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.3. Find the interest of $31.75 for i yr. 4 mos. at 6%, 

4. What is the int of $49.30 for 6 mos. 24 d. at 6^ ? 

5. What is the int of $51.19 for 4 mos. 3 d. at 7^ ? 

6. What is the int. of $142.83 for 7 mos. 18 d. at s%? 

7. What is the int of $741.13 for 11 mos. 21 d. at 6%? 

8. What is the int of $968.84 for i yr. lomos. 26d. at 6jg? 

9. What is the int of $639 for 8 mos. 29 d. at y%? 

10. What is the int of $741.13 for 7 mos. 17 d. at 5^? 

11. What is the int of $1237.63 for 3 mos. 3d. at S%? 

12. What is the int of $2046^ for 13 mos. 25 d. at 4%? 

13. What is tlie int of $3256.07 for i m. and 3 d. at 6%? 

14. Find the amount of $630.37^ for 9 mos. 15 d. at 10^? 

15. Find the amount of $75.45 for 13 mos. 19 d. at 7^? 

16. Find the amount of $2831.20 for 2 mos. 3 d. at g%? 

17. Find the amount of $356.81 for 3 m. 11 d. at si%? 

18. Find the amount of $2700 for 4 mos. 3 d. at 6}%? 

19. Required the amount of $5000 for 33 days at 7^ 

20. Required the int of $12720 for 2 mos. 17 d. at 4^%. 

21. What is the amt of $221.42 for 4 mos. 23 d. at 6%? 

22. What is the int. of $563.16 for 4 mos. at 2% a month ? 
Suggestion. — At 2 % a month, the int. of $1 for 4 mos. is $.08. 

23. What is the int of $7216.31 for 3 mos. at i^ a month? 

24. Find the int. of $9864 for 2 mos. at 2^% a month? 

25. Find the amt of $3540 for 17 mos. 10 d. at 7i%? 

26. What is the interest on $650 from April 17th, 1870, 

to Feb. 8th, 1871, at 6%? 

Analysis. — 1871 y. 2 m. 8 d. J Int. $1 for 9 m.=.045 $650 

1870 y. 4 m. 17 d. l " " 21 d. =.0035 .0485 

Time, o y. 9 m. 21 d. j Multiplier, .0485 $31,525 

27. What is the interest on $1145 from July 4th, 1867, 
to (3ct 3d, 1868, at 7fc* 

28. What is the interest on a note of $568.45 from May 
2ist, 1861, to March 25th, 1862, at 5^^? 

29. Required the amount of $2576.81 from Jan. pist, 
187 1, to Dec. i8th, 187 1, at y%. 
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METHOD BY ALIQUOT PARTS. 

366. To find the Interest by Aliquot Parts, the Principal, 

Rate, and Time being given. 

I. What is the interest of $137 for 3 y. i m. 6 d. at 5^? 

Analysis.— As tlie rate is 5 % , the interest for $137 pnn. 

I year is .05 (-rHo) of the principal, - - - .05 rate. 

Now $137 X, 05 =$6.85, - - - - - 12)16.85 int. I y. 

Again, the int. for 3 y. is 3 times as much as for i y., 3 J* 

And $6.85 (int. i y.) x 3=$20.55, - - - 20.55 ^^^- 3 J- 

The int. for i m. is -,V of int. for i yr. ; and 

$6.85-M2=.57, 5) .57 " im. 

The int. fop 6 d. is ^ of int. for i m.; and 

$.57-^5=. 114, .114 ^^ 6 d. 

Adding these partial interests together, we have $2 1.234, Ans, 
the answer required. Hence, the 

Rule. — For one year. — Multiply the principal by the 
rate, expressed decimally. 

For ttvo or more years. — Multiply the interest for 1 year 
by the number of years. 

For months, — Take the aliquot part of i yearns interest. 

For days, — Take the aliquot part of 1 month's interest. 

That is, for i m., take -j^ of the int. for i y. ; for 
B m., i; for 3 m., J, etc. 

For I d., take ^j^ of the int. for i m. ; for 2 d., ^ ; for 
6 d., ^; for 10 d., ^, etc. 

Note. — This method has the advantage of directness for different 
rates; but in practice, the preceding method is generally shorter 
and more expeditiovs. 

2, What is the int. of $143.21 for 2 y. 5 m. 8 d. at y%? 

3. What is the int. of $76.10 for i y. 3 m. 5 d. at 6^%? 

366. How find the interest for i year, at any given rate, 1^ aliqaot parts? 
How for 2 or more years? For months? For days? What part for x mcmth? 
for 3 mo8.? For 6 mos.? For i day? For 5 d.? For xo d.? For 15 d.? For aodLf 
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4. What is the int. of $95.31 for 8 m. 20 d. at y%? 

5. What is tlie int. of $1 10.43 ^^^^ ^ J^* 6 m. 10 d. at 4^? 

6. What is the int. of $258 for 3 yrs. 7 m at S%? 

7. What is the interest of $205.38 for 5 yrs. at 6\%? 

8. Find the interest of $361.17 for 11 months at S%? 

9. Find the interest of $416.84 for 19 days at 7^;^? 

10. At ^1%, what is the int. of $385.20 for i yr. 13 d. 

11. At sl%, M'hat is the int. of $1000 for i y. i m. 3 d. ? 

12. At S^i, what is the int. of $1525.75 for 3 months? 

13. Required the interest of $12254 for 2 J years at S^? 

14. Wliat is the amount of $20165 for 5 m. 17 d. at 7J^? 

METHOD BY DAYS. 

■ 

367. To find the Interest by Days, the Principal, Rate, 

and Time being given. 

I. What is the interest of $350 for 78 days at 6%? 

Analysis. — The interest of $1 at 6% for i day $3 50 
is i of a mill or j7,/oii dollar. (Art. 363.) There- yg 

fore for 78 days it must be 78 times -(TiM»(i=(iuliT7 "2800 

dol., or ,;?M.(( times the principal. Again, since oAtio 

the int. of $1 for 78 days is -tjj,rr(j times the princi- ^ 



pal, the interest of $350 for the same time and o 1000)^27^300 
rate must be ^00(7 times that sum. In the opera- A7IS. $4-55 
tion, we multiply the principal by 78, the numera- 
tor, and divide by the denominator 6000. Hence, the 

Rule. — Multiply the principal hy the mcmher of days, and 
divide by 6000. TJie quotient will he the interest at 6%, 

For other rates, add to or subtract from the interest at 
6 per cent, such a part of itself as the required rate ii 
greater or less than 6%. (Art. 364.) • 

Note.— This rule, though not strictly accurate, is generally used 
by private bankers and money -dealers. It is based upon the suppo- 
sition that 360 days are a year, which is an error of five days or ^ 
of a year. Hence, the result is 7^^ too large. When entire (ii:curacy 
is required, the result must be diminished by %^,- part of itself. 



367. How compute interest by days ? Note. Upon what is this method fotmded f 
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2. A note for $720 was dated April 1 7th, 187 1 : what was 

the interest on it the i6th of the following July at ']% ? 

Omitting the day of the first date. (Art. 339, w .) $720 pri n. 

April has 30 days— 17 d.=i3 d. 90 days. 

May " 31 d. 6j00o)64|8oo 

June " 30 d. 6)10.80 int. 6;^ 

Jnly " 16 d. 1.80 " i^. 

Time " =90 d. -47^5. $12.60 int. 7^^. 

3. What is the interest of $517 for 33 days at 6^? 

4. What is the interest of $208.75 ^^r 63 days at 6%^ 

5. What is the interest of $631.15 for 93 days at 7J^? 

6. Find the interest of $1000 for 100 days at 5^^? 

7. Find the amount of $1260.13 ^or 120 days at 6%^ 

8. Kequired the interest of $3568.17 for 20 daj^s at ']%^ 

9. Kequired the amount of $4360.50 for 3 days at 7^^*^ 

10. Find the interest of $5000 from May 21st to the 
5 th of Oct following at 6^ ? 

11. Find the interest of $6523 from Aug. 12th to the 
5th of Jan. following at 7^? 

12. Find the intei-est of $7510 from Jan. 5th to tlie 
loth of the following March, being leap year, at 6% ? 

PROBLEM II. 

368. To find the JRate^ the Principal, the Interest, and the 

Time being given. 

I. A man Jent his neighbor $360 for 2 yrs. 3 mos., and 
received $48.60 interest : what was the rate of interest ? ^ 

Analysis.— The int. of $360 for $360 x .01 =$3.60 int. i y. 
I year at I % is $3.60; and for 2 iy. 3.60x2^=18.10 " 2 J y. 
$8.10. Now, if $8.10 is 1% of the $8.io)i48.6o 
principal, $48 60 must be as many Ans, 6 ner ct. 

per cent as $8.10 are contained 
times in $48.60, which is 6. Therefore the rate was 6 % . Hence, the 

EuLE. — Divide the given interest hj the interest of the 

principal for the time, at 1 per cent 

_ — ^ > ■ 

36S. How find the rate, when the principal, rate, and tfano an gtvOBf 
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Note. — Soinetimcns the amount ^s mentionod instead of the prir^ 
cilHiff or the intt md. In either case, th«^ principcU and irUerett may 
Ih» paid to 1)0 gicfn. For, the amt.=the prin. + int. ; hence, amt.- 
int. = the prin. ; and amt.— i)riu.=the int. (Arts. 365, loi, Def. 17.) 

2. If #600 yield $10.50 interest in 3 months, what is the 
rate por cent ? 

3. At what rate will $1500 pay me $52.50 interest 
somi-annually ? 

4. At what rate will $1000 amount to $1200 in 3 y. 4m.? 

5. A lad at tlie age of 14 received a legacy of $5000, 
which at 21 amounted to $7800 : what was the rate of ini? 

6. A man paid $9600 for a house, and rented it for $870 
a year : what rate of interest did he receive for his money? 

7. At what rate of ini will $500 double itself in 12 years? 

8. At wliat rate will $1000 double itself in 20 y. ? In 10 y.? 

9. At what rate will $1250 double itself in 14^ years? 
10. At what rate must $3000 be put to double itself in 

16 J years? 

PROBLEM III. 

369. To find the Thne, the Principal, the Interest, and the 

Rate being given. 

I. Loaned a friend $250 at 6^, and received $45 interest: 
how long did he have tlie money ? 

Analysis.— The int. of $250 at $250 X .06 = $15 ini for I y. 
go;- for I yr. is $15. Now if .$15 $I5)$45 int. 

int rcciuire the given principal >4^7Tl^rfl 

I yr. at 6;., to earn $45 int., the ^ ^^^^ 

same principal will be required as many years as $15 are contained 
times in $45; and $45^^15=3- He therefore had the money 3 
years. Hence, the 

EuLE. — Divide the given mterest hy the interest of the 
princijml for i year, at the given rate. 

Note. How find the principal, when the amount and interest are given ? How 
find the interest, when the amount and principal are ^ven ? 369. How tnd thu 
time, when the principal, interest, and rate are given? 



IKTEBEST. 263 

Notes. — i. If the quotient contains decimals, reduce them to 
months and dajs. (Art. 294.) 

2. If the amount is given instead of the principal or the interest, 
find the part omitted, and proceed as above. (Art. 368. n.) 

, 2. In what time will I860 amount to $989 at 6^ ? 

' Analysis.— The amount $989— $86o=$i29.oo the int., and the 
int. of $860 for i year at 6% is $51.60. Now $i29-5-$5i.6o=2.5, or 
2i years. 

3. Jn what time will $1250 yield $500, at 7^ ? 

4. In what time will $2200 yield $100, at 6% ? 

5. In what time will $10000 yield $200, at 8^ ? 

6. In what time will $700 double itself, at 6^ ? 

Solution. — The int. of $700 for i year at 6%, is $42 ; and $700-+- 
$42=16! years. Ans. 

7. How long must $1 200 be loaned at 7^ to double itself? 

8. In what time will $7500 amount to $15000, at 6% ? 

9. In what time will $10000 amount to $25000, at S%? 

PROBLEM IV. 

370. To find the Principal^ the Interest, the Rate, and the 

Time being given. 

i. What principal, at 6%, will produce $60 int. in 2^ yrs. ? 

Analysis. — 2^ y.— 30 mos. ; therefore the 

int. of $1 for the given time at 6% is 15 cents. 2^ y.=3o m. 

Now as $.15 is the int. of $1 for the given int. of $l = $.!«:. 

time and rate, $60 must be the int. of as many ^\^(\ 

dollars as $.15 are contained times in $60; '^1^1 — 

«nd $6o-s-$.i5=$4oo, the principal required. ^^s. $400 prm. 
Hence, the 

EuLE. — Divide the given interest ly the interest of%i for 
the given time and rate, expressed decimally. 

2. At 6^, what principal will yield $100 in i year? 

3. At 7^, what principal will yield $105 in 6 months? 

370. How find the principal, when the interest, take, and tlmo ai« gfrtaf 
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4. W.:a: 5am. at 5 '.\ will pun $175 in i year 6 months? 

5. W.ia: a:::! 21:;.-: ■ •: ;Ilv.■5tL^l ac 6 ^ to pay the ground 
rx" :' i \'.' ;--■ whi- ii ii 5^15^ |vr annum? 

•. A J- :::. iiiaa mI.-IiiI t.« found :i pR)fos5orship with an 
1;:.. :-. .: ..• r.:.- . ; f j>cc: what ?um at 77 will produce it? 

- A =:^n inv .sled hii moii'.y in 6 7 Government stocks, 
m^l rv;v.-I ^;cc A.mi-auuuallv: what was the sum 

5. A 1:1.1:: V'i'jruihod. his wife $1500 a year: what sum 
^i-: -J ■.:!•. .'at in J . stocLs, to produce this annuity? 

PROBLEM V. 

37X. To lliid tiM M^mripain the Amount, the Rate, and the 

Time being given. 

:. Wj.sz prno:j>aI will amount to $508.20 in 3 y. at 6^: 

xs .iTsr* — 3 j. = .«c n. . lUewlnre the 

ill". ■ eft S*r the jtvvc linie a: 6 r is iS cts., 3 years ^36 m. 

*:.■: ■ .' A2i:. =$1 i5. .Art. 365 Now as int. $i= |.i8 

<: - .- ::i.- a:-: . t ^: rrluoi:*! f. rthepvon ^^^^ $i=$i.i8 

v - il.i8)i»qo8.20 

> • ^5-'.^ ^-^ - *" • ^5 '^ ^?-^;Ji.i3 Ans. $430-68 

js, ;^- ,- c' . ■ ^ - ". .-i yu.1 r»Ai u: r: d. lit n^v , the 

V. . 1 i\ — J .* ''-•'• i •.-"' . '.: ' ' ii^ by the amount of $1 for 

:. V*"- jT **r:!i> •;..'. ;i: r \ ^ :II amount to $250 m i year? 
:. \V>.:i: *j rir.civsr.. ;i: ; v, will amount to $356 in 

^ \V>;;: <v.:v. nin>: a farhor invest at 65;;^, for a son 19 
t;/.-^ olvl, ;••,*•: >.^ ::uiv have #10000 when he is 21 ? 

^ Wb;»: <:::u lv>cinod at i\- a month will amount to 
J'cvc V' : }\;ir? 

\ W, ;:: sum lv\moii at 2^ a month will amount to 



. Hon txxvX thv* princi^Mkl. when the amount, rate, and time are (dvsof 



PfiOMISSOET HOTES. 



^ 372. A Proniisaory Note is a written promise to 
pay a c^i-tain sum at a specified time, or on demand. 

Note. — A Note eliould always cinlain tlie words " value re- 
ceiTed ; -" otLerwise, the liolder may be obliged to prove it waa 
given lot a e^miMeraZiem, Id order to coUect it. 

373. file person who sigas a, note is called tbo maker or draiBer; 
Ihe person to wbum it is made jmyable, tbo payee ; and tJie person 
who has pusBCBsion of it. the holder. 

374. A Joint Note is one signed by two or more pereons, 

375. Tl"* face of a Note is the Bum wlioso pnyment is 
promised. TLia Bum ehould be written iit wi/rda in the body of tbu 
nolo, and in figuna at tlio top or bottom. 

376. Wken a note is to draw interest from its date, it sliould 
contain the words " witb intarcat ;" oiUerwiet) no inioreiit cau bo 
collected. For the same reaaou, when it is to draw interest from a 
particular time afUT diUe, that tact should be epecified in the note. 

AM notes are entitled to legai iaterost (ifter tliey become due, 
whether thay draw it before, or not. 

K'm. Promisaory Notes are of two hinds ; negotiaMe, and nan- 
aflalde. 
S78. A Negotluble Nole ia a note drawn for the payment of 
My to " order or bearer." without any conditions. 
A NoH-Nejiotinble Note is one which ia not made payable to 
" order or bearer." or is not payable in money. 

Notes. — i. A note payable to A. B., or " order," ia transferabli} by 
indorgemejU ; if to A. B., or "bearer," it is transferable by ddwery. 
Treasury notes and bank bills belonft to this class. 

3. If the words " order " and "beaier" are both omitted, the note 
can be collected only by the party nuinod in it. 

379. ^ Indoi'Ser is a person who writes hie name upon the 
baclc of a natli, as security for its payment. 

380. The Maturity of n Xotr. ia the dny It becomes legally 
^das. Id most of the United States a note does not bcc>me legally due 






»>. What ia a promiBBoi 



pejable ( 




tM IXTEKEST. 

vmtH tkrg4 ^tiff M*sgT ibtt xxmt wpeaMitd. These three dajB are called 
4igjfi tf /"•:«. Hcstt. A itojce masuree on the laM day of gnod. 



Wbrtc a aiTce ie gi^cn te anj number of numtba^ coJSTuIar 
jbcato:! &r« aLv-at^ to be ondentood. 



If X iii:xe ie pAjmble on dewtaikd, h is legaUjf due as soon as 
prvKnaetL If od czme » specified for the pajment, it is anderstood 
to be oa demanfl 



A Prointi is s vrinen decUrsdon made by a notary 
p«.biu:. that a nn'^e has been dulj prceented to the maker, and bafl 
Bcc been pai*l 

NOTIL — A procesc most be made )at the day the note or dnft 
kS^in**. aaii dent to tibe indofser immediatelT, to hold him respanabk. 



ANNUAL INTEREST. 

39i§. When noces are made *' with interest payable annnally," 
p«* scares allow mmpU U^ iAiereM on each year's interest from 
the tJBK it beeomes due to the time of final settlement. 

38Sc To coaipute Amnmai Imteresi, the Principal, Rate, 

aad TiBK being given. 

1. What is the amount due on a note of $500, at 6%, 
in 3 years with interest payable annually ? 

SoLcnoy. — Principal. $500.00 

In:, f :r i v. is $30 : for 3 y. it is $30 x 3, or 90.00 

In:, on is: annual int. for 2 7. is 3.60 

2d I T. is 1.80 

The Am:, is $595 40. Hence, the Ans. $59540 

KrLE. — Find the interest an the principal for the given 
time and rat'^-; al^o rind the simple legal interest on each 
Ifear'^ inter^^t for the time it has remained unpaid. 

Tt^e sum of the prrincipal and its interest, tvith the 
interest on the nnpaid interests, icill be the amount. 

2, What is the amount of a note of $1000 payable in 
4 years, with interest annually, at 'j%? Ans. $1309.40 

^5j. When is a note on demand dae? 383. What is a protaat? 385. How 
compate annoal interest T 



PARTIAL PAYMENTS. 

386. Partial Payments are parts of a debt paid 
at ditferent times. The sums paid, with the date, are 
usually written on the baclt of tlie note or other obhga- 
tion, and are thence called indoraements. 



UNITED STATES RULE. 

387. To compute fnlerest on Notes and Bonds, when Partial 

PayineniB have been made, 

L Find the amount of the principal to the time of the 
first payment. If tJte papnent equals or exceeds the interest, 
subtract it from, this amoujit, and, considerijig the remainder 
a new principal, proceed as before. 

H. If the payment is less than the interest, find the 
amount of the same principal to the next j)aymeiU, or to 
the period mhen the sum of the payments equals or exceeds 
the interest then due, and subtract the sum of the payments 
from this amount. 

Proceed in this manner with tlie balance to the time 
of settlement. 

Notes. — ^i. Thie method was early inangarRted hj the Supreme 
Court of the United Statea, and is adopted by New York, Maaea- 
cUoBetta, and moat of the Slates of the Union.— OAawwWor Kent. 

2. The following aiamples show the common forniH of promifisorj 
notes, The^rrf is iiegntMbU by iadoraemunt ; the sw»nd by Iran^eri 
Ki» third is ajeinf note, but not n/gotiable. 



tiSO. 



Wabhington, D. C, Jan. jtk, 1B70. 
Four months after date, I promise to pay to the ordei 
Green, seven hundred and fifty dollars, with 
it at 6%, for value received. 

Hestit Bhowit. 



:Stf8 ISTBEHdT. 

On chifl note the ^llowin^ paymenta weze indorsed. 
June rorh, 137a* i+j. Feb. 17th. 1871, $15^. Not. 234 
1.^71. #73.30. WTiac WU8 due Aug. 25tii, 1872? 



Principal, tiated Jan. 7th. 1870. $750.00 

Inc. oj LA payt. Juius loth, 1870 15 m. 3 d.) ^Art. 365)^ 19.13 



= 76913 
bic payment Jam* loch, idTo. 43-oo 

EUfflfiaindpr or new pynM'tp«l = 726.13 

bit. frnm rac payt. to Feb. i7tiL i97i (9 m. 7 ±\ 29.89 
ad payt. lea than bu. dne. #15.45 

Ial on aune piin. toi 2iot. 23d, iSti v9 m. 6 d.), 534^ 

Jjmmmt, = 78942 

^1 payt. to be added to ad, $78.60 =^ 94^5 

Bismaaider or new pcmdpal, = 695.37 

Int. to ±ng. ZKXh. 1S73 v9 m. 2 d.), S^-5^ 

Baiiitmee doe Aug. asth, 1872, = $726.89 



$1500. 

Niw Qklkass, JU^ irf, 1869. 

2. Two years after date, we promise to pay to James 
Underbill *)T bearer, fifteen hundred dollars, with interest 
at 7^f, value received. 

G. H. Dexxis & Co. 
Indorsements : — Received, Jan. 5th, 1870, $68.50. Aug. 
8th, 1870, $20.10. Feb. nth, 187 1, $100. How much 
was due at its maturity ? ^ 

$930. 

' St. Louis. March sth, i86a 

3. On demand, we jointly and severally promise to pay 
J. C. Williams, nine hundred and thirty dollars, with 
interest at S^cy value received. Thomas Beittok. 

Hei^tby Valeutine. 
Indorsements: — Received Oct. loth, i860, $20. Nor. 
i6tli, 1861, $250.13. June 20th, 1862, $310: what was 
'lue Jan. 3#th, 1863? 




1 



MERCANTILE METHOD. 
. When notes and interest accounts payable within H 
Iff, receive partial payments, business men commonly 
tploy the following method : 

Find the amotint of the whole debt to the time of settle- 
vwnl; also fiTid the amount of each payment from the time 
it was made to tJie time of settlement. 

Subtract the amount of tlie payments from theamount of 
the debt; the remainder will be the balance due. 

4- A debt of 4720.75 waa due March 15th, 1870, on 
which the following payments were made : April 3d. I170; 
May 3oth, $245,30; June r7th, $87.50, How much was 
due at 6^, Sept 5th, 1870 ? 
Principal dated Marcti istli, 1S70, 
Int. to settlement {174 d.)=$72o.75 x .03q, (Art. 367.} 

Amount, Sept. 5, 'jo, 
iBt pftj-t., fi70. Time, 15s d. Amt , = $174.39 

ad payt,, $245.30. Time, :o8 d. Arat., ^ 249.7a 
3d pnyt., I87.S0. Time, Bod. Amt.. — 88.67 

H Amt. of the Fajta.. 

^M Bahinff dae Sept, 5th, 1870, 



*7Jo.7S 

^0,90 

^ 741-65 



$228.87 



^ 5. Sold goods amounting to $650, to he paid Jan. lat, 
186S. June loth, received $125 ; Sept. 13th, $75.50; Oct 
3d, $210: what was due Dec. 31st, 1868, at b% interest? 

6. A note for $820, dated July sth, 1865, payable in 
I year, at ^% interest, bore the following indoraements : 
Jan. loth, 1866, received $150; March 20th, received 
$73.10; May 5th, received *ii6; June 15th, received 
|i4r.go: what was dno at its maturity'? 

7. An account of $1100 due March 3d, received the 
following payments: June lat, $310; Aug. 7th, $119; 
Oct 17th, $200: what waa due on the 27th of the next 
Dec., allowing 7^ interest ? 



870 IKTEBE8T. 



CONNECTICUT METHOD. 

389. I. When the first pa}ineiit is a year or more from 
the time the interest commeneecL 

Find the amount of the principal to that time. If the 
payment equals or excee:h the iyiterest dtie, subtract it from 
the amount th us found, and considering the remainder a new 
principal, proceed thus till all the payments are absorbed, 

II. When a payment is made before a year's interest has 
accrued. 

Find the amount of the principal for i year; also if the 
payment equals or exceeds the interest dice, find its amount 
from the time it was made to the end of the year, and sub- 
tract this amount from the amount of the principal; and 
treat the remainder as a new principal 

But if the payment be less than the itUerest, subtract th 
payment only, from the amount of the principal thus found, 
and proceed as before. 

Note. — If the settlement is made in less than a year, find the 
amount of the principal to the time of settlement ; also find the 
amount of the payments made during: this period to the same date, 
and subtracting: this amount from that of the principal, the remainder 
will be the balance due. — Kirhy's Reports, 



$650. 
New Haven, April 12th, i860. 

8. On demand, I promise to pay to the order of George 
Selden, six hundi-ed and fifty dollars, with interest, value 
received. Thomas Sawyee. 

Indorsements: — May ist, 1 861, received $116.20. Feb. 
Toth, 1862, received $61.50. Dec. 12th, 1862, received 
$12.10. June 20th, 1863, received $110: what was due 
Oct. 2ist, 1863? 



388. What is the mercantile method ? 389. Wh^t is the Oonnecticat method? 



PARTIAL PAYMENTS. 



Principal, dated April lath, 1860, 
Int. to iHt paj-t. May iBt, iS6t (r j. ig d.), 
Atrwuiit, May i, '61, 
IBt payt. May lat, 1S61, 

Remainder or Nfie Prin., May 1, '61, 
Int. to May r, '62, or i y. (2d payt. being short of i y.), 

I Amount, Hay i, '62, 

ibt. of ad payt. to May 1. '62 (b m. 19 d.), 
Jiem.. or New Prin.. May r, '62, 
Amt.,Ma,y i, '63(iy.), 
Epayt. (being lees than int. due), draws no int., 
Sem. or New Prin., May i, '63. 
Amt., Oct. 21, '63 (s in. 20 d.), 
nt. of iBBt payt. to settlement (4 m. i d.). 
Balance due Oct. ai, 63, 



f KoTK. — Pot additional 

is refeired to Art. 387. 



the Connecticut role, the 



VERMONT RULE. 
" When payments are made on notes, bills, or umilai 



390. 

obligations, whether paj^ble on demand or ai™, ^necified time, ' with 
interest,' such payments shall be applied; First, to liquidat» the 
ijltereit that has accrued at the time of such payments : and, 
tewndly, to the extinguishment of the prineipai." 

II. " The annual interests that shall remain uapaid on notes, bills, 
or similar obligations, whether payable on demand at a specified 
lime, " with interest annually." shall be subjeet to simple interest 
from the time they become due to the time of final eottlement." 

m. " If payments have been made in any year, reckoning ftom the 
time such annual interest bi^an to accrue, the amount of stich pay- 
ments at the end of such year, with Interest thereon from tlie time 
of payment, shall be applied ; Fi/rit, to Uquidate the simple interest 
that has accrued from the unpaid annual interests. 
"Secondly, To liquidate the anniwiin(tre«(s that have become duet 
Tldrd^. To the extinguisfimfnt of the prineipnl." 
I9X. The Rule of New Hampshire, when partial payments aru 
with interest annually," is essentiaUy tlie same as 
preceding. But " where payments are made expressly on account 
eat accruing, but not then due, they are applied when the 
falls due, leithout xTitcrest on sach payments." 






272 PABTIAL PATKENTS. 



$1500. 

BuRiiiNGTON, Feb, \9*i xm* 

9. On demand, I promise to pay to the order of Jatd 

Sparks, fifteen hundred dollars, with interest annuallyi 

Talue received. Augustus Wabeeh. 

Indorsements : — Aug. i st, 1 865, received $160; July 1 2tb. 
1866, $125 ; June 18th, 1867, $50. Bequired the amourt 
due Feb. ist, 1868. 

Principal, $ 1500.0c 

Int. to Feb. i, '66 (i yr. at 6%), 90.00 

Amount, = 1590.0? 

ZBt payment Aug. i, '65, $160.00 

Int. on same to Feb. 1/66 (6 moe.), 4«8o 164.80 

Remainder or new principal, 1425.20 

Int. on same to Feb. i, '67 (i yr.), 85.51 

Amount, = 15 10.71 

2d payment July 12, '66, $1 25.00 

Int on same to Feb. i, '67 (6 m. 20 d.), 4. 1 6 1 29. 16 

Remainder or new principal, = 1381.55 

Int. on same to Feb. i, '68 (i yr.), 82.89 

Amount^ = 1464.44 

3d payment June 18, '67, $50.00 

Int. on same to Feb. i, '68 (7 m. 14 d.), I.87 5l»87 

Bal. Feb. ist, 1868. = $1412.57 



$2000. 

Concord, Jan. isth, 1869. 

10. Two years after date, I promise to pay to the order 

of Lewis Hunt, two thousand dollars, "with interest:'' 

the payee, Jan. 15th, 1870, received, by agreement, $200 

on account of interest then accruing. What was due on 

this note Jan. 15th, 1871, by the Vt. and N. H. rules? 

By the Vt. rule, the bal.=$2240— $2i2=$2028 ) . 
" N.H.rule, " = $2240- $200= $2040 ^ ^^* 

In the former, interest is allowed on the payment from its date to 
Uie pettleinent ; Iq the latter, it is not 



OOMPOTIND INTEREST, 

392. Interest may be compounded annually, semi' 
annvally, quariei-li/. or for any other period at which the 
interest is made payable. 

393. To compute Compound Interest, the Principal, 
the Rate, and Period of compounding being given. 

1. What is the compound interest of $600 for 3 years, 
at 6^? 

PrincipaJ, 

Int. for lEt jea,T, $600 x .06, 

Amt. for I J., or 2d prin.. 
Int. tot 2d year, (636 x .o5. 

Ami, for 2 yrs., or 3d pria.. 
Int. fbr 3d year, $674.16 x .06, 

Amt. for 3 years, 
iottl principal to be eubtrocted, 

Comfimnd int. for 3 years, 
the 

■EnLB.— L Find the amount 0/ the principal for ike first 

tod. Treat this amount as a new }irinctpaJ, and find 

amount due on it for anotfier period, and so on through 

of the given tiTm. 

iH. Subtract the given principal from the last amount, 

the reinaijider will be the compound interest. 
NOTEB.^i. If there are month* or day» after the last regrJar 
period at wliicli the interest ie compounded, fied tlie interest on the 
amount last obtained for them, and add it to the saino, before sub- 
tracting the principal. 

2. Compound interest cannot be collected by law; but a creditor 
may receive it, witlioat incurring- tlie penalty of umf}/. Savingi 
Banks pay it to all depositors who do not draw their inleresi 
when due. 

2. What is the compound int. of I500 for 3 yrs. at ^% ? 

3. What is the componnd int. of I750 for 4. yra. at 5% ? 



t 



IIow Bad lunupound InterHt, when the principal, n 
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OOMPOUKD IKTEBE8T. 



4. What is the com. int of $1000 for 2 y. 7 m. 9 d. at 6^? 

5. What is the interest of $1360 for 2 years at 7^, 
compoanded semi-annually? 

6. What is the amount of $2000 for 2 years at i^% com- 
pounded quarterly ? 

COMPOUND INTEREST TABLE. 

Shomng the amount of $1, at 3, 4, 5, 6, and 1% com' 
pound interest, for any number of years from i to 25. 



Yrs. 
I. 


3%. 


4%. 


5%. 


t%. . 




■ 


1.030 000 


1.040 000 


1.050 000 


1.060000 


1.07000 


2. 


1.060 900 


1.08 1 600 


1. 102 500 


I.I 23 600 


1. 14 490 


3- 


1.092 727 


1. 1 24 864 


1. 157 625 


1. 191 016 


1.22 504 


4- 


1. 125 509 


I.169859 


1.215506 


1.262477 


1.3 1 079 


5- 


1.159274 


I.216653 


1.276 282 


1.338 226 


140255 


6. 


X. 194 052 


1.265 319 


1.340 096 


1.418519 


1-50073 


7. 


1.229874 


I-315932 


1.407 100 


1.503 630 


1.60578 


8. 


1.266 770 


1.368569 


1-477 455 


1.593 848 


1.71818 


9- 


1-304773 


1.423 312 


1.551328 


1.689479 


1.83 845 


10. 


1-343916 


1.480 244 


1.628 895 


1.790 848 


1.96 715 


II. 


1.384234 


1-539 451 


1-710339 


1.898 299 


2.10485 


12. 


1.425 761 


1.601 032 


1.795 856 


2.012 196 


2.25 219 


13. 


1.468534 


1.665 074 


1.885 649 


2.132 928 


2.40 984 


14. 


I.512590 


1.731676 


1.979932 


2.260 904 


2.57853 


15- 


1-557 967 


1.800 944 


2.078928 


2-396 558 


2.75 903 


16. 


1.604 706 


1.872 981 


2.182 875 


2.540352 


2.95 216 


17. 


1.652 848 


1.947 900 


2.292 018 


2.692 773 


3.15 881 


18. 


1-702 433 


2.025 817 


2.406 619 


2.854339 


3.37 293 


19. 


1-753506 


2.106 849 


2.526950 


3.025 600 


3.61 652 


20. 


1.806 III 


2.191 123 


2.653 298 


3.207 135 


3.86 968 


21. 


1.860 295 


2.278768 


2.785 963 


3.399 564 


4.14056 


22. 


1.916 103 


2.369919 


2.925 261 


3.603537 


4.43 040 


23- 


1.973587 


2.464 716 


3.071524 


3.819750 


4.74052 


24. 


2.032 794 


2.563 304 


3.225 100 


4.048 935 


5-07 236 


25. 


2.093 778 


2.665 836 


3.386 355 


4.291 871 


5.42 743 



COMPOUND INTEREST. 276 

394. To find Compound Interest by the Table. 

7. What is the amount of I900 for 6 yrs. at 7^, the int. 
fomponnded annually ? What is the compound interest ? 

BOLunoN—Tabular amt. of $1 for 6 yrs. at 7% , $ 1.50073 

The principal, 900 

Amt, for 6 yrs., = 1 1 35 0.65 7 00 

The principal to be subtracted from amt., 900 

Compound Int. for 6 yrs., = $450,657 

Hence, the 

BiJLE. — I. Multiply the tabular amount of%i for the given 
time and rate hy the principal; the product will ie the 
amount. 

IL From the amount subtract the principal, and the 
remainder will be the compound interest. 

Note. — ^If the given number of years exceed that in the Table, 
find the amount for any convenient period, as half the given years ; 
then on this amount for the remaining period. 

8. What is the interest of $800 for 9 years at 6%, com- 
pounded annually ? 

9. What is the int. of $1100 for 12 years at 7^, com- 
pounded annually ? 

10. What is the int. of $1305 for 16 years at 5^, com- 
pounded annually ? 

11. What is the amount of $4500 for 15 years at 4^, 
compounded annually ? 

12. What is the amount of $6000 for 25 years at 7^, 
compounded annually ? 

13. What is the amount of $3800 for 30 years at 6^, 
compound interest ? 

14. What is the compound interest of $4240 at 5^ for 
40 years ? 

15. What is the amount of $1280 for 50 years at 7^ 
compound interest? 

16. What will $ioQ amount to iu 6q years at ^% com* 
pound interest ? 



DISCOUNT. 

395. Commercial J>iscounf is a dcdaction of a 
certain per cent from the pricf-lMi of goode, the face of 
billi^ &c^ withont regani hi time. 

396. True I>incount is the difference between a 
lUbl lieoring no interest und iu present worth. 

397. The Present Worth of o. debt payable at a 
fiitun> time witbonl interest, ia the sum, which, pat at 
U'gal interest for the given time, will amount to the debL | 
397,(1. To find the N«t Pro-ceeds of Commercial Diwount. 

I. Sold goods marki'd *i56a, at 20^ discount, on 4111 
then deducted 5^ for cash. Rcqnirod the net proceeds? 

AXALTBia, — (1560 ■ .so = t3i3.0D, and ^1560 — $313 ^^(ii^S. 
$1148 K .05 = t6MO- wd tii48—$6a.4o=4i 185,60, net. Hence. Hie 

Bulb. — Deduct the commercial discount from the lid 
price, and from the remainder take the cash discount. 

a. What IB the net ralue of a bill of *35oo. at i$% dis- 
count, and 5^ additional for coeh ? Ans. $2826.25. 

3. What ia the net value of a bill amounting to *528o, 
at 12^^ discount ? Ans. $4620. 

398. To And the Preeent Worth of a debt, the Rate and 
Time being given. 

1, What is the present worth of #250.51, payable iu 
8 months without interest, money being worth 6% ? 

ASALYBis.— Tlie ttinouat of $1 for 8 $i.04=:amt. Ja 

moe., al6.*.ia $1,04; therefore ti is the $1.04)^250.51 debt 
present worth of ¥1.04. due i^ 8 n.a«., -J^^J^ Ans. 

RcLB. — Divide the debt iy the amount of %i for the given 1 
time and rate ; the quotient will be the present worik. 

2. Find the present worth of $300, duo in 10 m., when 
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3. Find the present worth of I500, due in i year, when 
interest is 8%. 

4. What is the present worth of a note for $1250, pay- 
able in 6 mo8., interest being 6% ? 

5. A man sold his farm for $2500 on i year without 
mterest: what is the present worth of the debt, money 
being 7%? 

6. What is the present worth of a legacy of $5000, 
payable in 2 years, when interest is 6%? 

399l To find the Tnte Dlaeoinit, the Rate and Time 
being given. 

7. What is the true discoant at 6;^ on a note of 4474.03 
dne in 6 months and 3 days ? 

AHALYfliB.-The amount of $. for $,.o,o<i}«474.01 

6 mos. and 3 days is 110305. (Art. 365.) "^ ^'-?^'^2 

Therefore, the preaeat wortii of the note *40o 

is $474.03 + 1.0305, or I460. (Art, 39B.) 4474.03 — 460=^14.03 
But, b; definition, the debt, tniniis the 

present worth, ia the trae diecoant ; and 1474.03— $460 (present 
worthies 1 4,03, the Ana. Hence, the 

&ULE- — First find the present worth; then subtract it 
B the debt. 

8. Find the discount on $2560, due in 7 months, at 6^ 

9. Find the discount on $2819, due in gmonths, at 5%. 
:o. Bought $2375 worth of goods on G months: what is 

fee present wortli of the bill, at 8^ ? The discount ? 

1 1. At fi% what is the present worth of a debt of ^3860, 
half of which is due in 3 months and half in 6 months ? 

12. What is the difference between the int of |6ooo for 
I y. at 6%, and the discount for i y. at 6%! 

13. Bought a house for ts5^o o" '4 7™!" without 
toterest: what would be the discount at 7%, if paid down? 

14. If money is worth 7^, which is preferable, |isooo 
ih, or $16000 payable in a year without interest P 
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BANKS AND BANK DISCOUNT. 

400. Sanks are incorporated institutions which deal 
in money. They are of four kinds: banks of Deposit^ 
Discount, Circulation, and Savings. 

401. A Bank of Deposit is one that receives 
money for safe keeping, subject to the order of the 
depositor. 

A Sank of Discount is one that loans money, 
discounts notes, drafts, etc. 

A Bank of Circulation is one that makes and 
issues bills, which it promises to pay, on demand. 

A Savings Bank is one that receives small sums 
on deposit, and puts them at interest, for the benefit 
of depositors. 

402. Bank Discount is simple interest paid in 
advance. 

Notes. — i. A note or drctft is-Baid to be diacourUed when the 
interest for the given time and rate is deducted from, the face of it, 
and the balance paid to the holder. 

2. The part paid to the holder is called the proceeds or avails of 
the note; the part deducted, the discount. 

3. The time from the date when a note is discounted to its ma- 
turity, is often called the Term of Discount. 

403. To find the Bcin/c I>lscovnt, the Face of a Note, the 

Time, and the Rate being given. 

I. What is the bank discount on $450 for 4 m. at 6^? 

Analysis. — The int. of $1 for 4 m. 3 d. is $.0205 ; and $450 x .0205 
=$9,225, the bank discount required. (Art. 380.) Hence, the 

EuLE. — Compute the interest on the face of the note at 
the given rate, for 3 days more than the given time. 

To find the proceeds : — Subtract the discount from the 
face of the note. 

400. What is a bank? 401. A bank of deposit? Discount? Circulation? 
BaviDgs bank? 402. What is bank discount? 403. How find the bank discount, 
when the face of ft note, the rate and time are given ? How fincl the proceeds ? 
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Note —If a nofe is on interest, find its amount at nutturitj. and 
I'takiug this as the faee of the note, cast the interest od it aa above. 
2. Find the term of disconat and proceeds of a note for 
B500, on 90 6., dated June 5th, 1873, and disconn ted July 
1873, at j%. vlns. 65 d.; Pro., *493.68. 

;. Find the proceeds of a note of #730 dne in 3m. at 6%. 
4. Find the proceeds of a draft for $1000 on 60 d. at 6^. 
. Find the maturity, term of discount, and prooeeds of 
jlinoteof $1740, on6ra.,datedMaj i,'73, anddis. Aug. 31st, 
^3)at5^ Ans. Nov.4th,'73; Time,75d.j Proceeds, — . 
. What is the difference "between the true and bank 
Ciisconnt on 15000 due in t year at 6% ? 

7, A jobber buying $7500 worth of goods for cash, sold 
them on 4.inos. at izjfe advance, and got the note dis- 
connted at j% to pay the bill : how mni;h did he make ? 

^B^04. To find the Face of a yolp, that the proceeds at Bank 
^H Discount shall be a specified sum, the R. and T. being given. 

^K 8. For what sum must a note lie drawn on 6 mos. that 
^Bat 6^ bank discount, the proceeds shall be $500 ? 
^^ ANAi.Yai8. — The back discount ot ft for 6 inos. 3 d. at 6% ia 
tj3305 ; coDSequentl}' the proceeds ore $.9695. Nuw as $.9695 are 
the proceeds of $1, S500 must be the pmcceds of aa many dollars as 
t.9695 ia contained times in $500 ; and $5Qo-i-S.96g5= $5 15.739, the 
fkee of the note. Hence, the 

EcLE. — Divide the given proceeds by thtt proceeds of %i 
~ r the given lime atul rile. 

' 9. What must be the face of a note on 4 nios. that when 

jonnted at ^% the proceeds may be $750 ? 

. Wliat was the face of a. note on 60 days, the pro- 

H of which being discounted at ^% were $1565 ? 

[I. If the avails are $2165.45. the time 4 mos., and the 

^te of bank discount 8^, what must be the face of the noteP 

12. Bonght a house for $7350 cash : how lai^ a note on 

i moB. must I have discounted at bank fi^ to pay this sum ? 
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UNITED STATES BONDS. 

412. United- States Bonds aie tiioso isaued I 
GoTemment, and are divided into two classes : those pay- 
able at a given date, and tlioae payable within the limits 
of two giTen dates, at the option of the Goverument. 

Note. — The former are designated by a comblnBtion oC tlio 
numemlB, which expresa the rate of interest the; bear, and the year 
Uwy become due ; as " 6a of '3i." 

The latUr are deaignnted by combining the numeralB exproasing 
the two dateg between which tbey are to be paid ; as " 5-203." 

413. A Coupotb ia a certificate of int«rust attached to 
a bond, which, on the payment of the interest, ia cut off 
and delivered to the payor. 

414. The principal U, 9. bonds are thfi following : 

1. "6a of 81," heating 6% iatereat, and payable in iSSi. 

2. " S-20B," bearing fifS interest, and payable (n not less than 5 or 
more than so years from their date, at the pleasure of thu Govern- 
ment. tnf«rest paid Bemi^annually in gold. 

3. " 1&4OH,' bearing 5 % interest, redeemable after ro years ttota 
their date, interest gE'mi-annnally ia gold. 

4. " 5H of '8i," bearing 5 % intereat, redeemable after i8Bi. interest 
H^poid qnaiterly in gold. 

^K 5. "4(b of '86," bearing 4^^ interest, redeemabla after tS36. the 
^^btereat paid quarterly in gold. 

^^^ 6. "4s of 1901," beorinz 4^ interest, the principal payable after 
i9or, the interest paid quarterly in gold. 

415. State, City, Railroad Bonds, etc, are payable at a apeciecd 
time, and are designated by aanesing the numeral denoting the rat« 
of Interest they bear, to the name of the State, elJ!., by which they 
are iaaued ; aa, New Tork 6s ; Georgia ya. 

416. Computations in stoclta and bonds are founded 
upon the principles of percentage; the par valve being 
the base, tho per cent premium the rate, the premium, etc., 
the percentage, and the market value the amount. 



4111. What afB tr. B. bonde f 
uted? ThoUtter! m- ^ 
(iJ BjD. S. s-iob! BjO. B. ri 




Note, How «re ihe former 
414. WliBt is meant bjr U, S 
ffD. 8. j»of'SiI 



282 BTOOK INYESTMEKTS 

Note.— The comparatwe profit of 5nTestmetits in U. S. Bonds de- 
pends upon their market value, the rate of interest they bear, and 
the premium on j^ld. That of Railroad and other Stocks npon their 
market value, and the per cent of their dividends. 

417. To find the JPrefniutn, I>i8count, Instaifnent, or 
Dividend, the Par Value and the Rate being given. 

1. What is the premium on 20 shares of the New Orleans 
National Bank, at S% ? 

Analysis. — 2oe.=$2ooo ; and $2000 x .08 =$160, Ans, Hence, the 

Rule. — Multiply tlie par value by the rate, eocpressed 
decimally. (Art 336.) 

2. What is the discount on 27 shares of Michigan 
Central Railroad at g% ? 

3. What is the premium on three $1000 U. S. 6s of *8i, 
when they stand at 1^^% above par? 

4. The Maryland Coal Company called for an instalment 
of i5j^: what did a man pay who owned 35 shares ? 

5. What is the discount on $4000 Tennessee 6s, at 10^? 

6. The Virginia Manufacturing Company declared a 
dividend of 17^^: to what sum were 28 shares entitled? 

418. To find the Market Vahie of Stocks and Bonds, the 

Rate and Nominal Value being given. 

7. What is the market value of 45 shares of New York 
Central, at /^% premium ? 

Analysis.— 458. = $4500; and $4500x1.04 (i + the rate)=$468o, 
the value required. Hence, the 

Rule. — Multiply the nominal value hy i plus or minus 
the rate. 

Or, multiply the market value of i share hy the number 
of shares. 

Note. — In finding the net value of stocks, the brokerage, poetage 
etamps, and ot?ier expenses must be deducted from the market value. 

8. What is the worth of $14000 of Kentucky 6s, at 92 ? 

41^. How find the premiam, etc., wbeo the par v^ue and rate are giyen ? 
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. What is tbe worth of an inveBtment of $9500 in 

S. 5-208, at loj^ premium ? 

o. What is the net valne of 58 aharea of New Jersey 
Central, at 110; deduetiug tbe express and other charges 
$1.89, and brokerage at i%? 

11. What will be realized from $7500 Texas 78, at 15% 
discount, deducting the brokerage at i%, and S1.39 for 
postage and other charges. , 

12. Wiiat will $10000 U. S. 5-208 cost at SJjg premium, 
adding brokerage at {%, and other expenses ^2.375? 

13. What is the value in currency of $15750 gold coin, 
^the premium being azj^? 

^K1 14, A person has $10000 U. S. 5-20S: what will he r&- 
^^hiTe annually in currency, when gold is 1 2^ premium P 

^■L9. To And the Jtate. the Par Vafue, and the Dividend, 

^H Premium, op Diacount being given. 

^P 15. The capital stock of a company is $100000; ita 

gross earnings for the year are $34500, and its expensea 

413500: deducting from its net earnings $1000 as surplus, 

what per cent dividend can tbe company make? 

AsALYeis.— $13500 + $1000 = $14500, and $34500 — $14500 = 
$30000, the net earnings. Now 20000+$ 100000=. ao or 20;$, tlte 
rate required. Hence, the 
KtTLE.— ZJm'tie the premivm or discounl,as the casamOff 
1^ by the par value. (Art. 339.) 

, Paid $750 premium for 50 shares of bank stock: 
lat was the per cent ? 
1 17. The discount on too shares of the Pacific Eallroad 
■ $625 : what is the per cent below par ? 
T 18. The net enmings of a company with a capital of 
are $35000; reserving $3000 as surplus, what 
ar cent dividend can they declare? 
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420. To find how much Stook can be bought fbr m- spooiflwi 
•urn, the Rate of Premium or Ditcount being given. 

19. liow much of Kausos 68, at 20^^^ discount, can be 
bought for $5200? 

Analybib. — $52oo+.8o (val. of $1 Btock)=t650G^n«. Henoe^tbe 

Rule. — Divide the sum to be invested by i plus or minus 
the ratfy as the case may be, (Art. 349.) 

Or, divide the given sum by the market value of%i of stock. 

20. IIow many $100 U. S. 10-408, at ^% premium, can 
be bought for $4200 ? 

2 1. What amount of Virginia 6s, at 90, can be purchased 
for $10800? 

421. To find what Sum mutt be invested in Bonds to realize 
a given income, the Cost and Rate of Interest being given. 

« 

22. What sum must be invested in Missouri 6s at 90, to 
realize an income of $1800 annually? 

Analysis. — At tfc the income of $1 is 6 cts.; and $1800-5- .06= 
(30000. tlic nominal value of the bonds. Again, at .90, $30000 of bonds 
will cost .90 times $30000= $27000, the sum required. Hence, the 

Rule. — I. Divide the given income by the annual interest 
9/ $1 of bonds ; the quotient will be the nominal valus of 
the bonds. 

II. MaUijyhj the nominal value by the marTcet value of%\ 
of bonds; the 2)roduct will be the sum required. 

23. What sum must be invested in U. S. 5-20S, at 106, 
to yield au annual income of $2500 in gold? 

24. How much must one invest in Wisconsin 8s, at 95, 
to receive an annual income of $3000 ? Ans. $35625. 

25. How much must be invested in Mississippi 6s, at 80, 
to yield an annual interest of $4200 ? 

420. How find the qnantity of stock that can be bought for a Bpecifled sum, 
when the rate ie given ? 



EXCn-ANGE. 

422. Exc/iauffe is a, method of making i)aymeiita 
between distant places by Bills of Exchange. 

423. A Jiill of JExflutiiffe is an ordifr or draft 
directing o5e_persou to pay another a certain amn at a 
•peoified time. 

Note, — The peraon who eigne tlie bill is called the dmiteer ot 
maker; thu otiu to whum it ie addresaad, Liie drawee,- the one to 
trhaok it is to be paidj the jKij/nt;; fhe one who eendH it, the renUtler 

424. Bills of Exchange are Dumestic or Foreign. 
Domestic Bills are those payable in the country 

where they are drawn, and are commonly called Drafts. 

Foreign Bills are those drawn in one country and 
Jiayable in another. 

425. A Sight Bill is one payable on iU presentation. 
A Time Bill is one payable at a specified time after 

(te date, or presentation. 

426. The Bar of Exchange ia the standard by 
which the value of the cun-ency of different countries is 

!, and ia either intrinsic or notnintU. 
An Intrinsic Bar is & standard having a real and 

i value represented by gold or silver com. 
A N^omtnnl Bar is a conventional standard, having 
»y asBumed valne which convenience may euggesL 
' 427. When the market price of hills ia the same as the 
ce, they are at par; when it exceeds the face, they are 
e par, or at a premium; when it ia less than the face, 
y are bdow par, or at a diacoimt. (Art. 407, n.) 
Notes, — i. The flucluatioji in the price of billB from their par 
iBlne, Is called the Ginru of Erfhange. 
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3. The rate of Exchange between two places or ooantrieB dependi 
upon the circumstances uf trade. If the trade between New York 
and New Orleans is equal, exchange is at par. If the former owes 
the latter, t)ie demand for drafts on New Orleans is greater than the 
eupply ; hence they are aboce par in New York. If the latter owee 
the former, the demand for drafts is lem than the supply, con- 
iiequi*ntly drafts on New Orleans are hdow par. 

428. An acceptance of a bill or draft is an engage- 
ment to })ay it according to its conditions. To show this, 
it is customary for the drawee to write the word accepted 
across the face of the bill, with the date and his name. 

Note. — Bills of Exchange are n^^tiable like promissoiy notes, 
and the laws respecting their indorsement, collection, protest, etc, 
are cssentiallj the same. 

DOMESTIC OR INLAND EXCHANGE. 

429. To find the Cost of a Draft, its Face and the Rate 

of Exchange being given. 

1. What is the cost of a sight draft on New York, for 

$4500, at 2^% premium ? 

Analysis. — At 2i% premium, a draft of $1 will $4500 

cost $1 +2i ct8. = $i.025, or 1.025 times the draft. 1.025 

Hence, tlio cost of $4500 draft will be 1.025 times a a ^ 
its face ; and $4500 X 1.025 =$4612. 50, ^n«. ''^ 

2. What is the cost of a sight draft on St Louis of 
$5740, at 4^0 discount? 

Analysis. — At 4:? discount, a draft of $1 will $5740 

cost $1—4 cents=$0 96, or .96 times the draft. .q5 

Therefore, the cost of $57.io draft will be .96 times a^ j 

its face; and $5740 X .96 =$5 5 10.40, Hence, the *^*^ 

EuLE. — Multiply the face of the draft hy the cost of$i 
of draft, expressed decimally, 

427. Whon are bills at par ? When above par ? When below ? Note. What 
ifi the fluctuation in the price of exchange called ? Upon what does the rate of 
exciianp^e depend ? Explain ? 428. The acceptance of a bill ? 439. How find the 
co8t of a draft, when the fiace and rate are given ? 
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NoTBa, — I. When payable at gight, tlie wortli of %i of draft ia %i 
pliie or «ti;tiu the raie of exchaDge. 

2. On time drafts, both the exchange and tho bank discount are 
computed on tlieir face. Dealers in eicbange, however, mate bat 
one compatalion ; the rate for time drafts being enough leas than 
nght drafts to allow for thu bank discount. 

2. A merchant in Galreston bought a draft of $2000 on 
Philadelphia at 60 days sight : what was the draft worth, 
the premium being i}%, and the bank discount 6^ 

3. What cost a sight draft of #3560, at 2^ discount ? 

4. Required the worth of a draft for ^4250 on Chicago, 
1 90 days, sight drafts being 1% diacount and interest j%. 
■ 5. The Bank of M'ew York having declared a dividend 
€4%, a stockholder living in Savannah drew on the bank 
' r hia dividend on 50 shares, and sold the draft at i^% 

remium : how much did he realize from the dividend ? 

|430. To find Ihe race of a Draft, the Cost and Rate of 
Exchange being given. 

7. Bought a draft in Omaha on New York, payable in 
) days, for (13043.50, exchange being $% premium, and 

inte'eHt 6% : what was the face of the draft ? 
Analisis. — The cost of $r of tj^.-^ — jiQ, 

B $1 plus tho rate^jninufl Dis. on $1 for 93d.=oloi5S 

J bftnb discount for the time. ,, , j » ,p, s — ~ 

- $I + 3i& = «i-03i the bank Costof ll dft =ll.oi45 

discount nn $1 for 93 d. is $0.0155, ^'°''^^ l*i°4i-5° 

■ and $1.03 - $o.oi5s = Si.oms- ^'^'^ of dft. = 43000. 

Now if I1.0145 will buy $1 of 

dnft, $3043.50 will buy a draft of as many dollam as 1.0145 Is 
tained times in f3043.5a |3043-5o-5-«-oi45=*3ooa, 
■juired. Hence, the 

Rule.— Divide the cost of the draft by the cost of ti 
of draft, expressed decimally, 

8. What i_s tho faee of a sight draft pnrcbasi^d for *i 
the premium being 2^%? 

^it and ntfl belnp gtmt T 
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9> Wlutistheftoeof adrnft at 6odaty3fligfa^pl 
Ibr ti5oo, whvn intvn«t is 8;^, and the preminiii ij(? 

10. Wkat is the fuce uf a aigUt draft, porchaaCd is 
92500, UiL> disconnt being 4^% ? 

. What is the face of a drsift on 4 m., bought fgr $3600, 
thu int being 6^, and exchange 2% diaconat F 

. A merolmnt of Natchez sold a draft on BoEtonst 
rl? prem., fur {3806.15 : nbat was tbt- face of the dn^? 

FOREIGN EXCHANGE. 

43L A foreign BUI of Ejcchmtye is a Bill 

drawn in ooo countiy and {Niyable in another. 

A Set of Exctutnge consiste of three bilk of the 
tame date and tenor, diBtiuguished b& the First, Second, 
and Third of exchange. They are sent by different mails, 
in order to save time in case of miscarriage. When one ia 
paid, tlio others arc voul. 

432. Ttie JJegal Par of Exclmrige between 
Orent Britain and the United States, is I4.8665 gold to the 
pound sterling.''' 

To find the Cost of a Bill on England, the Face and 

the Rate of Exchange being given. 
Wliat is the cost of the followiug bill on London, at 
I4.8665 to the £ sti-rling ? 



■354. 'as- New Tore, Jid;/ 4tk. 187.1. 

At sight of this first of exchange (the second and third 
of the same date and tenor unpaid), pay to the order of 
iBenry Crosby, three hundred and fifty-four ponnds, twelve 
ahillinga sterling, value rect'ived, and charge the same to 
jjBie account of 0. J. Kisa & Co. 

To Ororob Pbabodt. Esq., London. 

411. Wlut le I torelgn bill of L'lchflnse f Wbot Is the IsEal p« of n 
ihOrut BritniDt 

• Act of CongroM, March jd. iBij-To taliP ..IToft 



BEIQN EKCUANGE 

AUAiTBis. — Reducing the given eliilliugs lo 
the decimal of a. pnutiil, £334, lEa. —- £354.6. 
(Art, agj.) Now if £1 is wortli S4.e6!J5, £354.6 
are worth 354.6 timeB as mucli; aud $4.8665 x 
354.6 = $1725.661, the coat of the bill. 






4,8665 
354-6 



bill on England for £436, 5s. (id., 



2. "Whatistlieval 
ut $4.85^ to the £ sterling 

Ahaiysis.— £436. 5B. 6d.=£436,i75,aiiii the opnr.ATinN, 

market value of exchange ia $4.6525 to the £. $14.8525 

Now$4.B525K436.a75=$2ii7,o2, the cost of the 436.275 

bill. Honce, tlio ^,is. "^jTT^oa 

Bulb. — MuUiphj the market value of £1 sterling by the 
face of the bill ; the product will be its value in dollars^ 
and cents. 

Notes. — 1. If there are shilhnga and pence in the given hill, 
fliey aliould be reduced to the deciniftl of a. pemnd. |.Art. 295.) 

2. Bills on Great Britain are drawn in Sterling money, 

3, The Nem Par of Sterling EicLangc J4.E665, ia the intrinsic 
value of the Sovereign or pound aterliug, a* estimated at thu United 
Stntes Mint, and ia g)- % greater than the old [mr. 

4. Tlio Old Par, which aaaumed the value of the £ sterling to bo 
$4.44). is aboIiBhed by law, and all contnicta based upon it aCtur 
Jauuory lat, 1874, are mill and void. 

3. Wliat is the cost of a bill on Dublin for £381, at 
I4.875 to the £ sterling ? 

4. What is the cost in currency of a bill on England for 
£750, exchange being at par, and gold 33^^ premium'-' 

5. B owes a merchant in Liverpool JS1500; exchange ia 
$4.93^; to transmit coin will cost 2^ insurance and ii-eight; 
and when delivered its commercial value ia $4.80 to a 
jiound: which is the cheaper, to buy a bill, or eend the 
gold? How mneh? 

6. A New Orleans merchant consigned 568 bales of cot- 
ton, weighing 450 lbs. apiece, to his agent in Liverpool'; 
the agent paid id. a pound Jreight, and sold it at izd. a 



iv*;:ii.. ^ TMirrfN. ^l^ rmnmiaBiosu and iS8, 6& for stor- 
ar ^w)« ^:u. titi xncrcJioiit realize for his cotton, ex- 
iru*i^~ .c :ji r.: : Im)<%eed^ licing (4 91 J to the £? 

4M Tc «w mr I-Hrt ^ m Bill mi EiiglaR^ the Cost ni 

tta lUtv 0f Exdum^e being given. 

- TCrtA i> tilt tofsi of a bill on Engiand which cost 
*.-.>.-i i>\..iuui^ nean^ a« par. or ^S665 to theiS? 

-^•^.^ ;3h C *. ll.^:.ft UK -4lML ^^354, I28.2ji 

X^-- 1 — Jfi'.,i ;;. y^^: o"' rhr hiU hw the market mlw 
0' jL. Atr^iiHf ;«: ouoTifuT 9riC it tie face of the bill 

S. Vhju te uu law of fc hrn on London which cost 
l^c^^ cx«MiaiU«i iwnxc $a.S54 to the £ ? 

& Vna: amoun: «i: ti\rh:iiiirf cm l>nblin can be obtained 
L^T f rc.v a: K-fv4* 7r rhf £ sasriins:? 

:r. A mor^vhaii; iL Ciu»r"irt;rjiii jiaid ^5000 for a bill on 
L.iud.ir., s; f^ >*<: r*^ riu a : vhci was the face of the bill? 

::. P;*<;1 I'-fcc f.ir u 'W... or. MfiD Chester: what was the 

434. /I, It. r iiitf.:iir Errh*3urr ^'>r. FoTfTin Ocnmtries, the gen- 
frkl rujf 15 10 cQoitf ihr lacaifT c>f one counTrr agminst the money 

On Anstna. 11: cscsis 10 ihe Fi.-^rln si-rer>=$0476. 

Ol Frankfon . iu cent? to liie Florin l*^'>ld 1=^04165. 

C>n the German Empire, in w^nts to The Mark (gold>=$o.2382. 

On North Germanr. in oem? to the new Thaler (sUver)=:$o.7i4. 

On Russia, in cents to the Rouble (silver) =$a 7717. 

Note. — Bills of Exchanire between the United States and foreign 
or>untries are generally drawn on some of the grreat Gommerdai 
centers ; as London, Paris, Frankfort, Amsterdam, etc 



434. How find tbe flMe of m bin on England . when the cost and rate are given? 



OREIGN EXCHANGE. 291 

435. Bills on France are drawn in French cur- 
rency, and ai'e calculated at ao many/rancs aud centimea 
to a dollar. 

Note.— Cen/iTOM are commonly writtsn as deeimala at a. franc 
Thus 5 francs and 23 eonUmea are written 5,23 ftancs. (Art. 224, n.) 

436. To find the Cost of a Bill on France, the Face ana 

Rate of Exchange be[ng given. 

12. What is the cost of a bill on Paris of 1500 franca, 
eschange being s.zjf- to a dolii.u'? 

As.\Lisia. — Since 5,25 francs will buy a 5.2J; fr.licoo.oofr. 
bill of |i, 1500 franca will buy a bill of as .^ . »,o, -, 1 

many doltara aa 5.25 is contained times in 
1500; and i500-!-5.25 = $a3s,7i, the cost required. Ucnce, ttie 

RcLK— D/otVg Iho face of the bill bij (he ?iumber 0/ francs 
to ti exchange. 

13. What is the cost of a liill of 3500 francs on UaTre, 
exchange being 5.18 francs to a dollar ? 

437. To And the Farr- of a Bill on France, tlie Cost and 

the Rate of Exchange being given. 

14. A traveler paid $300 for a bill on Paris; exchange 
being 5.16 francs to *i : what waa the face of the bill ? 

AwALYSia. — If Hi will buy 5.16 franca, ^300 will buy 300 tiraea as 
many ; and 5.16 fr. n 300=1548 franco, the faco iif tho bill required. 
Hence, the 

. finLE. — MiiUiply the number of francs to ti exchan^n ftjj 

Mk cost of the bill. 

" 15. Paid $2500 for a bill on Lyons, exchange being, 

'5.22 &anc3 to Si : what was the face of the bill ? 

16. A merchant paid I3 1 50 for a bill on Paris, exchange 

being 5.23 francs to Ji ; what was the face of the bill? 

oa Frauee. when tbo f 
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INSURANCE. 

Injntmnce U tndetnnUy for loss. It \ 
tiiiguishcd \)j dtfivrcat uames, accordiog to the caux of 
Uiti Vtti, i>T \\ui object iusoKiI. 

439l f'itv tn»itrmner,^Uideaiaitj tmlambjBm. 

Jlliirlne IitaHrattce, rorloflBbyei 

Iji/K timurance, Un tbo loss of life. 

Aoeidrut In*HraHcc, for pEraonal a 

He*Uth Tiunrance, tor pcrBonol sickoeeB. 

tUttek Intiurance, fbr tbs loea of cftttle, bon 

Notes — i. Tlio party ■wbo andertakEs tlia ri^ is e 
Inturer of UndcTWritfT. 

3. The portjr pratecled bj tlie iDBaraiice is called 11 



440. A JPoUry is a writing containing tlio evidence 
Bad tumia uf insuniacc. 

TLe l*rfrmium is the Bum paid for insurance, 
NOTK. — Tlie boBiness of inBojance Is rairied on cliiefly by A- 

earpomCed CotnpanUt. SomeUmcs, bonever, it is nndoiuikeii by 

iBillviiJiulB, and ia then called oui'doar-iTimTance. 

441. Ineoraiico Companiea bto of two kinda : Slock Companiet, 
and Mutual Companies. 

A StofI,- Tnmirancf- Comjmny in one which htis a pnid np 
CBpilal, and divides the profit and loss amoog its Btocbbolders. 

A Htntual JH8ifrmic« Oon(pu»{/isoiieinwbicb tLe loeees 
•re shared by tbe parties insured. 

442. Premiuias are computed at a certain per cent of 
the Buni insured, and the operations arc eimilar to those 
in Percentage. 

Note. — Palldee are renewed luiDiially, ne at stated periods, and 
the premium is paid in advoni^'?. In this respect insnTtmce dificra 
from commission, etc., which have no reference to time. 

l]g. Whut i» InBanuiccr ,]^. Fira UixuraiiCBr Uuriae? Lire? Aceidantt 
Heallli' Slock! ,40. Whutia a poHcyf TLBpramlum! «i. Hownu 
oriiisurance companieat A bIucIi laaursiue UDCDpinyl A mutual I : 
BTC ptemiumB cgmputcdlf 



FIRE AND MARINE INSURANCE. 

443. To And Ihe Freiniutn, the Sum insured and the Rate 

fop the period being given. 

1. What premium must I pay per aunum fur inaLiriiig 
$1750 on my house and furniture, at ^^'i 

Akai,ysib, — $1750 X, 005 (rato) = $8.75. Ana. Hence, the 

RuiE. — Multiply the sum insured iy the rate. (Art 336-) 

NoTB, — The rate of inBnraiioe la eometimcs stated at a certain 

noDiber of centn aa Sxoo. In each casee tliD rate sbould be reduced 

lo the tleclmal of $l before muJtipljiDg. Tbus.if tlie rate is 25 cunta 

dh $too. the multiplier is written .0025, (Art. 295.) 

2. At 35 centaon 8100, wliat 18 the insurance of jKgoo? 
^L 3. At i^fe, what is the premium on $2560? 

^H 4. At 2\%, what ia the premium on S3750? 

Hk j. At 25 cents on *ioo, what is the premium on $4280 ? 

6. At 50 centa on i!ioo,what is the premium on $5000? 

7. At $^%, what is the cost of insuring $6175? 

8. What ia the premium for insuring a ship ami cargo 
valued at $35000, at 2^;,' ? 

9. What ia tha cuat of insuring a factory and ita con- 
tents, vahied at $48250, at 3^^, including %i\ for policy? 

^■44. To And what Sum must be insured to cover both the 
^B^ Properly and Premium, the Rate being given. 

^B ID. For what must a factory worth I20709 he insm'ed, 

^Hft coVer the property and the premium of ^Y/c ? 

^^ff AwALTSiH. — The sum to be insured ineludua the property pliu the 

^^^treniinm. But the property is 100 fi of itaell', nud tiio pn-mium \s 

9\% at that Bum; therefore 820709=100% -2ip^. or .97Hi"'™tho 

Bum to be insured. Now, if I20709 is .97^ times the required sum, 

oncetUnt BumiB$2o7o9-f-.97l,or^2i240, J.n». (Art.337.) Henoo,the 

Rule, — Divide the vidue of the properly ly i minus Ihi: rate. 
Note. — This and the preceding problem cover the ordiuarj- caeea 
of Fife and Marine lusuronce. Sliould other problems ucour. th^y 
Ijlmaj be solved lite the corrosiiondinj; pMblema in Parcentaga 



294 INSURANCE. 

11. A merchant sent a cargo of goods worth $15275 to 
Canton: what sum must he get insured at 3^, that he 
may suffer no loss, if the ship is wrecked ? 

12. A house and furniture are worth $27250 : what sum 
must be insured at 2% to cover the property and premium ? 

13. What sum must be insured at 5^ to coyer the 
premium, with a yessel and cargo worth $35250? 

LIFE INSURANCE. 

445. Ldfe Insurance Policies are of different TcindSy and 
the premium varies according to the expectation of life. 

iBt. lAfe Policies^ wliich are payable at the death of the party 
named in the policy, the annual premium continuing through life. 

2d. Life J^oliciea, payable at the death of the insured, the 
annual premium ceasing at a given age. 

3d. Term l^olicies, payable at the death of the insured, if hj 
dies during a given term of years, the annual premium continuing 
till the policy expires, 

4th. Endowment Policies, payable to the insured at a given 
age, or to his heirs if he dies before that age, the annual premium 
continuing till the policy expires. 

Note. — The expectation of life is the average duration of the life 
of mdividuals after any specified ago. 

1. What premium must a- man, at the age of 25, pay 
annually for a life policy of $5000, at /^Y/o ? 

Analysis. — 4 J % =.045, and $5000 x .045=1225, Ana. (Art. 443.) 

2. What is the annual premium for a life policy of 
$2500, at 5^? 

3. A man at the age of 35 years effected a life insurance 
of $7500 for 10 yrs., at 3-J^: what was the amt. of premium? 

4. A man 65 years old negotiated a life insurance of 
$8000 for 5 years, at 1 2Y/C ' what was the amt. of premium ? 

5. At the age of 30 years, a man got his life insured for 
$75000, at 4% per annum, and lived to the age of 70 : which 
was the greater, the sum he paid, or the sum received? 



444. How find what Bum must be insnred to cover the property and premium f 



Bis: 



TAXES. 

446. A Tax ia a sum assessed upon the person or 
property of a citizen, for public purposes. 

A Property Tax ia one assessed upon property. 

A Personal Tax ia one aafieBsed upon the person, 
and ia often called upoll or capitation tax. 

Note.— Tlie term poi; ia from tha Oenmin jw^ie.theliead; ciijdtii- 
tioii, Croin the Latin caput, the }uad. 

447. Property is of two kinds, real and personal. 
Real l*roperty is that which is JIt^I; aa, lands, 

houses, etc. It ia oft^in called real estate. 

Personal Property ia thot which is movable; us, 
money, stocks, etc 

- 448. An Assessor is a person appointed to appraise 
property, for the purpose of tasation. 

449. An Inventory is a list of taxable property, 
with iia estimated value, 

450. Property taxei are compnted at a certain per cent on the 
raluatioa of the property to bo aasessed. That is. 

The taluation of (he proportv' is the haee ; the turn to be raised, 
tlie percentage; tbop«r ceitf ortax onSi.therate; ihe earn eoHectrd 
iniiiDS tile commieeion, ilie net proceeds. 

Pali tiixa are wpeeifii sums upon tLoae not asempt by law, without 

igard to property. 

isess a Pi-opertij Tax, the Valuation and tha 
Sum to be raised being given. 
I. A tax of $6j5o was levied upon a corporation of 6 per- 
sons ; A'e praperty was appraised at $30000 ; B's, $37850 ; 
C'b, «4oi5o ; D's, $50000 ; E'a, $55000 ; F's, inoaa. What 
was the rate of the tax, and what each man's shai'e? 
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TAXES. 



A 21 ALTSI& — ^The ▼aluation = $30000 -(- $37850 + $401 50 + $50000 + 
$55000 + $3 7000 =$250000. The valuation $250000, is the hase; 
aud the tax $6250, the |)ercentage. Therefore $6250-»-$25oooo=x)25, 
or 2| ^ , the rate required. 

Again, since As valuation was $30000, and the rate 2^%, his tax 
must have been 2^^ of $30000; and $30000 x .025 =$75o.oa Tho 
tax of the others may be found in like manner. Hence, the 

IluLE. — I. Make an inventory of all the taxable property. 

II. Divide the sum to be raised by the amount of th 
inrentori/y and the quotient will be the rate. 

III. Multiply the valuation of each marCs properly ly 
the rate, and the product will be his tax. 

"SoTKB, — I. If a poll tax is indnded, the sum arising from the 
polls must be subtracted from the sum to be raised, before it is 
divided by the inventory. 

2. If the tax is assessed on a large number of individuals, the 
operation will be shortened by first finding the tax on $1, $2, $3, etc., 
to $9 ; then on $10, $20, etc., to $90 ; then on $100, $200, etc., to $900. 
etc., arranging the results as in the follovving 

ASSESSORS' TABLE. 



$1 


pays 


$.025 


$10 


pay 


$.25 


$100 


pay 


$2.50 


2 


«% 


.050 


20 


kk 


.50 


200 


6i 


5.00 


3 




.075 


30 




.75 


300 


• • 


7-50 


4 




.100 


40 




1. 00 


400 




10.00 


5 




•125 


50 




1.25 


500 




12.50 


6 




.150 


60 




1.50 


1000 




25.00 


7 




•175 


70 




1-75 


2000 




50.00 


8 




.200 


80 




2.00 


3000 




75.00 


9 




.225 


90 




2.25 


4000 




100.00 



2. lYs valaation=$3785o=$3oooo + $7000 + $800 + $50b 
By the table the tax on $30000=1750.00 

7000= 175.00 
800= 20.00 



u 



u 



ii 



u 



Therefore, we have B's tax, 



5Q= 1-25 
= $946.25 



Kote. If a poll tax is incladed, how proceed? 



[ C, D, E, and T's tasca, both ly the rule 

Ibd the table. 

' 4. A taK levied on a certa-in township was $iCoio; the 
Taluation of its ta.\able property was $784750, and the 
iiumber of polls afi3es3t'd at $1.25 wtis z6o. What was the 

■ite of tajs; and what was A's tas, who paid fur 3 poll^ 
le Tuluation of his proi^rty being $7800 ? 
5. The State leried a tax of $165945 upon a certain city 
hich contained 1260 polls assessed 75 cents each, an in- 
ventory of $5427600 real, and 872400 personal property, 
What was G's tax, whoso property was assessed at $15000 '' 
^^ 6. What was H's tax, whose inventory was 1810250, and 

^b^lisi> 

^Hi 7. A district school-bouse cost $2500, and the valuation 
^Ef the property of the district is $50000 : what is the rati', 
and what A's tax, whosu property is valued at $3400 ? 
452. To find the Aiitoiint to be assessed, to raise a net 
^^ sum, and pay the Commi-ssion for collecting it. 

^v 8. A certain city required $47500 to pay expenses: what 
^Hpiount must be assessed in order to coyer the expenses, 
^Hteid the commission of 5^ for collecting tljp tax ? 

AsALYSia. — At 5$ for collectiaii, $1 assessment .yields $.95; 
therefore, to obtain $47500 net, requires as inno; dollars aBaeBsmout 
aa 1.55 are contained tiraes in t475oo i and f475oo+.g5 (1-5/=) = 
$50000, tlie Bam required to be asaewaod, (Art, 341.) Heiice, tlis 
I Rule. — Divide ilie net sum hy i minus the rate; the 
qvotient will be the amount to be assessed. {Art. 348.) 

9. What sum must be assessed to i-aiae a net amount of 
83500, and pay the commission for collecting, at 4^ ? 

10. Wiiat sum must be assessed to i-aise a net sum of 
$5260, and pay for the collection, at ^\% commission ? 

1 r. What sura must be assessed to raise a net amount 
0500, and pay the commission for collecting, at $%'} 






DUTIES. 

453. Duties are sums jmid on imported goods, and 
are often called customs, 

454. A Custom Souse is a building where daties are re- 
coived, ships entered, cleared, etc 

455i A I^oH of Etitry is one where there is a Custom HoTise. 

The Ck>llector of a Port is an officer who receives the duties, 
has the charge of the Custom House, etc. 

456. A Tariff is a list of articles subject to duty, stating the 
rate, or the »uia to be collected on each. 

457. An Invoice is a list of merchandise, with the cost of the 
Bovoral articles in the country from which they are imported. 

458. Duties are of two kinds, specific and ad Talorcm. 

459. A Specific Duty is b, fixed sum imposed on 
each article, ton, yard, etc., without regard to its cost. 

An Ad Valorem Duty is a certain jocr ccrd on the 

value of goods in the country from which they are 

imported. 

Note. — ^The term ad valorem is from the Latin ad and talorcm, 
according to value, 

460. Beforq^ calculating duties, certain allowances are made,* 
called tare, tret or draft, leakage, and breakage. 

Tare is an allowance for the weight of the box, bag, cask, etc., 
containing the goods. 

Tvet is an allowance in the weight or measure of goods for waste 
or refuse matter, and is often called draft. 

Leakage is an allo^yance on liquors in casks. 

JBreakage is an allowance on liquors in bottles. 

Notes. — i. Tare is calculated either at the rate specified in the 
invoice, or at rates established by Act of Congress. 

2. Lealcage is commonly determined by gauging the casks, and 
Breakage by counting. 

3. In making these allowances, if the fraction is less than ^ it is 
rejected, if .} or more, i is added. 

453. What are daties? 454. A custom house? 455. What ia a port of entry? 
A collector? 456. A tariff? 457. What is an invoice? 458. Of how many 
kinds are duties? 4^9. A speciflc duty? An ad valorem? 460. What is tare? 
Tret ? Loakaje ? Breakage ? 

\ 



PROBLEM I. 

461. To calculate Specific Dittien, the quantity of goods, 

and the Sum levied on each article being given. 

1. Whut is the apecific duty on 12 casks of brandy, eocli 
containing 40 gal,, at $1^ per gal., allowing z% for leakage ? 

Auii.ssis. — 13 oaflka of 40 gallons cacii, ^3^480.0 gal. 

The leakiLge at 2p^ on 480 galloas, — 9.6 guJ. 

The remaindpr, or (inantity taxed, =470.4 gaL 

Now $i.5ox47o.4=$7o5.6o, tlia duty required. Hence, the 

Rdle. — Deduct ilia legal aHoioanco for tare, tret, etc., 
from the goods, and multiply the rcTJiainder by the sum 
levied on each article. 

2. "Wliat is the dutj, at {1.25 a yard, on 65 piocea of 
brocade silk, each containing 50 yards? 

3. What is the dnty on 87 hhds. of molasses, at 20 cts. 
per gallon, the leakage being ^^ ? 

4. What is the dnty, at 6 cts. a ponnd, on 500 bags of 
coffee, each weighing 68 lbs., the tare being 2^^ ? 

PROBLEM II. 

12. To calculate A<1 Talorciu Jiittief, the Cost of the 

goods and the Rate being given. 

5. What is the ad valorem diitj', at 25%, on a quantity 
of silks invoiced at $3500 ^ 

AHAJ.TSIS. — Since tlie duty ie 25^ ad valorem, $35°° 

it is .25 times the iovoice; and $3500 x .25 = $875. .25 

Hence, the _d,jS. $^75,00 

KuLB. — Multiply the cost of the goods by the given rate, 
expressed deeimaUy. 

6. What 18 the dnty, at 33^^ ad valorem, on 1575 yds. 
of carpeting invoiced at 161,80 per yard? 

7. What ia the ad valorem duty, at 40%, on no cheata 
of tea, each containing 67 lbs., and invoiced at 90 cts. a 

lund, the tare being 9 lbs. a cheat ? 



B16: 



I^TTERXAL RETE:J^UE. 

463. Internal Itevenue is the income of the 
Government from Excise Duties, Stamp Daties, Licenses, 
Special Taxes, Income Taxes, etc. 

464. Excise Duties are taxes npon certain home prodaciiom^ 
and aro compated at a given per cent on their value. 

465. Stamp Duties are taxes upon written instruments ; cis, 
not4*8, drafts, contracts, legal docoments, patent medicines, etc. 

466. ^ License Tmc is the sum paid for permission to pursue 
certain avocations. 

467. Special Taxes are fixed sums assessed upon certain 
articles of luxury ; as, carriages, billiard tables, gold watches, etc. 

Incotne Taxes are those levied upon annual incomes. 

Note. — In determining income taxes, certain deductions arc made 
for houao rent, National and State taxes, losses, etc. 

468. To oompute Incotne Taxes, the Rate being given. 

1. What is a man's tax whose income is 65675 ; the 
rate Icing 5^/, the deductions 81000 for house rent, $350 
national tax, and $1100 for losses? 

ANA.LYHIH. — Total doductions aro Siooo + $35o + $iioo=§245o; 
ami if5^J75~ $2450— $3225 taxable income. Now 5% of $3225 = 
3225 X .05::^ $161.25, the tax required. Hence, the 

Hulk. — From the income siiUrad the total deductions, 
and multiply the remainder by the rate. 

Note. — If thoro aro special taxes on articles of luxury, as carriages, 
etc., tliey must bo added to the tax on the income. 

2. What was A's revenue tax for 1869, at 55? ; his income 
being $4750; his losses Si 185, and exemptions §1200 ? 

3. In 1870, A had $10500 income; 35 oz. taxable plate 
at 5 cts., I watch $2, and i carriage $2 : what was his tax 
at $^f, allowing $2100 exemption ? 



461 What it* internal rovexinc? 4^)4. Excise duties? 465. Stamp duties f 
4^6. A license tax? 467. Special taxes? Income taxes? 468. How coxnpat* 
income taxes, when the rate is piven ? 



EQXJATIOK OF PAYMENTS. 

469. Equation of I'aytneiits iBSudrngtha averaga 
time for pujinciit of two or more buoib due at dijferent tirnee. 

The average time sought is often called tbe mean, or 
equated time. 

470. Equntion of Pajments embraces two classta of csamiAoe. 
lat. Thoao in whieli Iho ilcnia or liille liave tlie iame date, liat 

different leuqOa of credit, ad. Tlioso in wLicli tliey Lava giffertnt 
», and tliu enme or diffBTimi leiigtlis of credit. 

PROBLEM I. 
. To And the Average Time, when the items have the 
earne date, but ditferent lengths of credit. 

. Bougbt Oct. 3d, 1870, goods amounting to the fol- 
ing sums: $50 payable in 4 ni,, $70 in 6 m., and JSo in 
: what is the average time at which the whole may ho 
1, without lusa to either party? 

k AKALY8I8.— The int. on $50 for 

on $1 f'lr so times 4 m. or 200 m. Again tlio lot, 

on $70 for 6 ni.=tlie int. on $1 for 70 times 6 1 

or 420 m. Finally, the int. on |Bq for S m. = l 

int. of $1 for Bo timea a n., or 640 m. Now a 

m. + 4So ni. + 640 ni. = ia6o ro, ; fhercforo I r 

entitltfll to tlia use of $1 for 1260 m. But tlie si; 

of tho debl.aiaf5o + $70 + $So=$ac 

iisB of $1 for 1260 m., 1 must be entitl 

of 126a 111,, and I26o-^200=6A vx.,a 

(luired. liuiicf, tlie 
Rule, — Multiply each item ty its length of credit, and 

tide ike sum of the products ly the sum of the Hems. 
I guoiient will be the average time, 
OTKB. — I. Whoa the date of the poymcnt is required, add Iho 
wrerage time to the dute of tlie transaction. Thus, in the preceding 
Ei., the date of payt. is Oct. 3d + 6 m. g d.. nr April I2tli, iSyi. 



$50x4 = 200 
70x6 = 410 
&o X 8 = 640 

Alts. (J-^m. 



IS 1 am (Entitled to the 
iBoof $aoofor ,ir. l-art 
., tho averagi! time re- 



469. Wlut la aqaation ii 



pttjmenia ? JV«». What Is tb9 averas 
lampl?? in Equation or Psfnieulis? 
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2. This rule i« applicable to notes as well as aocounts. It ia 
foundml upon the suppusiiion that ba/U: discount is the same u 
•ii/jp.V iiiUri^t. Tlinu<;li not strictly accurate, it is in general use. 

3. If oue iunn in auJi, it has no tiiM, and no product; but in find- 
ing the Mum of items, this must be added with the others. 

4. In tliu answer, a fraction less than | daj, is rejected; if \ day 
or more, 1 duy is addcJ. 

2. Bought a house June 2otL, 1870, for $3000, and agreed 
to ])ay \ down; j in 6 m., the balance in 12 m.: at what 
date may the whole be equitiibly paid ? 

3. A owes B $700, pnyalle in 4 mos,; $500, in 6 mos.: 
$800, in 10 mos.; and $1000 in 12 mos.: in what time 
may the whole be justly paid? 

4. Bought a bill of goods March loth, 1868, amounting 
to 82500; and agreed to pay $500 cash, $750 in 10 days, 
$600 in 20 days, $400 in 30 days, and $250 in 40 days. 
At what date may I equitably pay the whole ? 

5. A jobber sold me on the ist of March $12000 worth 
of ^coods, to be paid for as follows : \ cash, J in 2 mos., \ in 
4 mos., and the remaining J in 6 mos. When may I pay 
thy whole in equity? 

PROBLEM II. 

472. To find the Average Time, when the items have 
different dates, and the same or different lengths of credit. 

6. Bought the following bills of goods: March loth, 
1S70, $500 on 2 m.; April 4th, $800 on 4 m.; June 15th, 
f 1000 on 3 ni. What is the average time?" 

ANA1YSI9.-We first find May I o, 00 x $500= 0000 d. 

whon the items are due by ^ g^ ^ §§00= 68800 d. 

a^Klnv:? the time of credit to g^^ ^^ ^^g ^ Jiooo==i28oood. 

the dat? of each, and for con- -^ 

venienoe place these dates $2300 )l968ood. 

in n column. Taking the Average time, 85^d. 

earliest date on which either 

item matures as a standard, we find the number of days from this 
standard date to the maturity of the other items, and place them on 
the ri<xht, with the sign ( x ) and the items opposite. 
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Multiplpng each item and its number of days together, the sum 
of the products shows that the interest on the several items is equal 
to the interest of $i for 196800 days. 

Now if it takes 196800 days for $1 to gain a certain sum, it will 
take $2300, 73-^)0 of 196800 d. to gain this sum ; and 196800-5-2300= 
85i^, or 86 days from the assimied date. Now May 10+86 d.=Aug. 
4th, the date when the ami. is equitably due. Hence, the 

EuLE. — ^I. Find the date when the several items iecome 
due, and set them in a column. 

Tahe the earliest of these dates as a standard, and set the 
nuraber of days from this date to the maturity of the other 
items in another column on the right, with the items opposite. 

II. Multiply each item hy its number of days, and divide 
the sum of the j^^oducts by the sum of the items, TJie 
quotient will be the average time of credit. 

Notes. — i. Add the average time to the standard date, and the 
result will be the equitable date of payment. 

2. The latest date on which cither item falls due may also he 
taken as the standard ; and having foimd the average time, subtract 
it from this date ; the result will be the date of payment. 

3. The date at which each item becomes due, is readily found by 
adding its time of credit to the date of the transaction. 

7. A bought goods as follows: Apr. loth, $310 on 6 m.; 

May ?ist, $468 on 2 m. ; June ist, $520 on 4 m. ; July 8th, 

$750 on 3 m.: what is the average time, and at what date 

may the whole debt be equitably discharged ? 

Suggestion. — The second item matures earliest; this date is 
therefore the standard. Ans. Av. time 59 d. ; date Sept. i8th. 

8. Sold the following bills on 6 months credit: Jan. 
15th, $210; Feb. nth, $167; March 7th, $320.25 ; April 
2d, $500.10: when may the whole be paid at one time? 

9. Bought June 5th, on 4 m., groceries for $125 ; June 
/ist, $230.45; July 12th, $267; Aug. 2d, $860.80: what 
is the amt. and time of a note to cover the whole ? 



472. How And the average time, when the items have different dates, and the 
■ane or dilTorcst credits ? Note. How find the date of the payment 2- ilow find 
the date st \7hich each item bocooies due ? 
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AVERAGING ACCOUNTS. 

473. An Account is a record of the items of debii 
aad credit in business transactions. 

. Note. — The term debit is from the Latin debituB, owed. 

474. A 3Ievchandl8C Halance is the difference 
between the debits and credits of an account. 

A Cash JBalance is the difference between the debits 

and credits, with the interest due on each. 

Notes. — i. Bills of goods sold on time are entitled to interest 
after they become duo ; and paymenis made before they are due pre 
also entitled to interest. 

475. To find the Average Time for paying the balance of 
an Account which has both debits and credits. 

I. Find the cash Bal. of the following Acct., and when due. 
Dr. Wm. Gordon in Acct. with John Randolph. O. 



1870. 

Feb. 10. 
May II. 
July 26. 



ForMdse., 4 m. 



tt 



t( 



(( 



1870. 
$450.00 Mar. 20. 'By Sundries, 3 m. 



500 ooji July 9. 
360.001 1 Sept. 15. 



Draft, 60 d. 
Cash, 



$32500 
150.00 
400.00 



Analysis. — Setting 
down the date when each 
Jtem is due, take June loth, 
the earliest of these dates, 
as the standard, find the 
number of days from this 
standard to the maturity 
of each item on both sides, 
and place it on the right 
of its date with the sign 
( X ), then the items, add- 
ing 3 days pfrace to the 
time' of the draft. 



Debits. 

June 10, 00 d. X $450 = 00000 d. 
Aug. II, 62 d. X 500 = 31000 d. 
Sept. 26, 108 d. X 360 = 38880 d. 

Ami debits, $1 3 10, Int. 69880 d. 

Ci'edits. 

June 20, 10 d. X $325 = 3250 d. 
Sept. 10, 92 d. X 150 = 13800 d. 
15, 97 d. X 400 = 38800 d. 

Amt. credits, $875, Int. 5 5 850 d. 
Cash bal. I435, " 14030 d. 
$435)14030 d.=32 d.+. 

Ans. Bal. $435, due July 12, '70. 



a 



473 What is an account ? Note. What is the meaning of the term dobttf 
J74 What Ia a merchandise bahince ? A cash balance ? 
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Multiplying' cncli item on bolli sides bj iUl number of days, 
the int. on llio ileliilt is equal to the int. of ^i fur 69SB0 da.vs. 
»nd ihs Int. on the credits ia eqmil to tlie iut. of ^i fur 55850 ciafs. 
(Art. 474-) The balftuce of int. on tlie Dr. aide is 69880 d, —55850 d. 
= 14030 d. ; that Is to the int. of $1 for 14030 d. Tho balance ol 
ittma on the Dr. fflde is ^1310— $975=^35. 

Now If it takea 14030 days for $1 to gain a certain Bom, it will 
take $435. Tb "f 14030 ii""! '403<'-!-435=321i. or 32 <1- But tha 
nasatood stimdajd June ioth + 32 d. = July isth. Therefore llie 
balance dae Randolph the creditor is #435, payalile July latli. iB7a 

If the greater sum of items and t.he (greater Bum of products were 
a oppaate sides, it would ho necessary to suMrafl the average time 
a the ossomed date. Heitw. the 

\ Hole. — I, Set down tho date wlien each item of deiil and 
'■a due J and assuming tlie earliest of these dates as a 
, write the number of da^s from this standard 
i to tlie maturity of the respective items, on the right, 
^tith the sign { x ) and the items themselees opposite, 

II. Multiply each item by its nuniier of days, and divide 
I ike difference between the smns of products by that between 
^■fi^ sums of items; the quotient will he tlm average time. 
^^BDX If the greater sum of items and the greater sum of 
^^^fducts are both on the same side, add the average time to 
^^Bf assumed date; if on opposite sides, subtract it; ami 
^^H result will be the date tohen the balance of the account is 
^^gBitably due. 

Notes. — t. The averago time may he such ns to eitend to n data 
dtlier earlier or later tliau that of any of the items. (Ex. 2.) 

2. In Ending tlie maturity of notes and drafti^, 3 days grace slioiilil 
be addert to the specified lime of poymeut. 

3. In Ending the extension to which the balance of a debt is 
entitled, when partial payments are made before it is due, 

Multiply each payment liy the liiae from its data to tiiii matarify 
of the debt, and diride the eum of tho prodocta by the hnlniire 
Temaining unpaid. 

4. Wlipn no time of credit ia monlinncd, tlio ti 
stood to be for cash, and i(s ]>aymcnt duo at once. 



300 



AVEBAOI27Q ACCOUNTS. 



2. Find the balance of the following Acct, and when dne. 
Dr, A. B. in account with C. D. Or, 



iS6o. 
Aug. II. 
Sept. 5. 
OcL 20. 



ForMdse., 
«< 

I Horse, 



44 
«< 



i860. 
$160.00' i Sept 2. 
240.00 < Oct 10. 
175.00; -Nov. I, 



By Sundries, 
" yonrNoteonsod., 
" Cash 



$75.00 
100.00 
110.00 



Dr. 






OPERATIOH. 






Cr. 


Jhu. 

f 




25 

70 


Items. 


Products. 


2>ve, 


22 

93 
82 


Jiems, 


Prodtuts. 


Aug. II. 
Sept 5. 
Oct 2a 


$160 
240 

175 


0000 

6oeo 

12250 


Sept. 2. 
Nov. 9. 
Nov. I. 


l75 
100 

no 


1650 
9300 
9020 






575 


18250 






285 


19970 




Bal= 


=$296 


1720-4-290=6 d. (ncarlv), av. time. 
Aug. 1 1 — 6 d. = Aug. 5, bol. is due. 


18250 
1720 



SuGOBSTiON. — In tills example, the greater snm of items and tlie 
greater sum of products are on opposite sides ; hence, the average 
time must be subtracted from the standard date. 

3. A man bought a cottage for $2750, payable in i year; 
in 3 nios. he paid $500, and 3 mos. later 6750 : to what 
extension is he entitled on the balance ? 

Solution. — The sum of the product is 9000 ; and the balance of 
tlio debt $1 500. Now 9000-?- 1500=6. Ana. 6 mcs. after the maturity 
of the debt. (Note 3.) 

4. A merchant sold a bill of $4220 worth of goods on 
8 mos.; 2 montlis after the customer paid him $720, one 
month later $850, and 2 months later $1000: how long 
should the balance in equity remain unpaid ? 

5. What is the balance of the following account, and 
when is it due ? 

Dr. Henry Swift in Acet. with Homes Mobgan. Cr. 



1865. 

\^ March 10. 
April 15. 
Jfne 20. 



For Sundries, 
" Flour on 60 d., 
" Mdse. on 30 d., 



250 
420 
600 



1865. 
April I. 
May 21. 
July I. 



ByBaLof Acct., 
" Dft.on3od.. 
" Cash, 



$110 

300 

560 



KATIO. 

476. Ratio is the relation which one number liaa to 
another with respect to magnitude. 

The Terms of a ratio are the numhers compared. 
They tiro often called a couplet. 

477. Ratioi8«immonlyexpivasGdbym»;OTi(:) placed between 
tlio twQ numbers compared. Thus, tliu raiio of 6 to 3 \s written 6 :3. 

478. '^^° f-^^^ term is called tlie aidetxdeJU, llie sccead tbe 
etntiequciit. 

The coroiMirlBoii 1b made bj ceaddering wbat muitl^e or part tbe 
aatecodoat ia of the conscqucDt. 

Notes.— I. The »gn tf ratio (:) ia derived frmn tlio Eigii of 
diviaiou (-!-), tlie borizoalal lino bein™ dropped. 

a. Tho larnia ore bo colled from tho order of ihcir position. They 
most be of tbe same kind or denomination; otLerwlae the; camiot 
be compared. 

479. natio is tneasnrod by &fraetion, tlie mimerator of wldcb is 
the anteeedenl, and tbe denamiiiatiir tbe coTiscqiicnt.; or what is the 
eexaa tbing, by duidiug tbe luitecedeot by tbe oonaeqiient. 

480. Tha valus of a ratio Ib tbe laiuii of the fraeUwi by which 
it is mcaaured. TlioB, compariag 6 with 2, we say tho ratio of 6 : a 
i3 ^, or 3. TluLt ia, tho/i>raier has a jnagnilude wliicb contains the 
tatter 3 liinca ; therefore tbe value of tbe ratio 6 : a ia 3. 

481. A Simple Hatio is one which has but tiro 
terma ; aa, 8 : 4. 

tA Compound JZatio is tho product of two or more 
nple ratioa. 
Thns: 4:2 ) axe simple But 4x9:2^3 

9-3 J ratioa. ia a compouiRl ratio. 

Rot 
,plc 
lall; 



SoTB. — The nahire of compound ratios is the eama as that of 
inplo latfos. They arH so called to dBnoto their origin, and ore 
anally ciprosEtd by wi'itiujj tlic correspond iag terms of tbe simple 
o under aaotlicr, as abovu. 



I 



47^. What Ib ratint Tho nnmbers compared caDod f 4??. Row la ratio fnm- 
■I The flwl term called f ThfluPcoudi JCoi., Whyt 479. Hu* 
:t TUu value era rallgr 4^1, Simplu nUo? fQiupouuiil 



1 



d08 BATIO. 

482. BAi\o\aBl8oCdsiXnguJkshedBa direct End invene or redproed 

A dirrrt ntiio is one wbicli arises from diyiding^ the antecedent by 
the coDsequent. 

An inv^rne ratv) is one which arises from dividing the consequent 
bj tlic antecedent, and is the same as the ratio of the reciprocalt 
€i tbe two numbers compared. (Art. io6.) Thus, the direct ratio 
of 4 to 12=-/:, or i ; the inverse ratio of 4 to 12=^4*, or 3. It is tbe 
same as tlie ratio of their itjciprucals, i to i^^. 

483. 'I'l^o ratio between two fractions having a common denomi- 
nator is tlie same as tbe nUio of tlieir numerators. Thus, the ratio 
of $ : ] is the same as 6 : 3. 

In finding the ratio of two fractions which have different denami- 
natarSt they should be reduced to a common denominator ; tben take 
the ratio of tliuir numerators. (Art. 153.) 

484. ^n finding the ratio between two compound numbers, thej 
must Ik) reduced to the same denomination. 

Note. — Finding the ratio between two numbers is the same in 
principle as finding ichat part one is of the other, the number 
denoting the part being the antecedent. Thus, 2 is J of 4=i; and 
the ratio of 2 to 4 is J =i. (Art. 173.) 

485. Since ratios are measured by fractions whose 
numerators are the aiitccedentSy and denominators the 
consequents, it follows that operations have the same effect 
upon the terms of a ratio as upon the terms of a fraction. 
(Art. 144.) That is, 

1. Multiplying the a^itecedent multiplies the ratio; and 
dividing the antecedejit divides the ratio. 

2. Multiplying the conseque^it divides the ratio; and 
dividing the consequent multiplies the ratio, 

3. Multiplying or dividing both the antecedent and con- 
sequent hy the same number , does not alter the value of the 

ratio. 

482. Direct? Inverse? 483. The ratio of two factions having a common 
denominator ? 484. In findin<;f the ratio of two compound nnmbers, what mnst 
be done ? 485. WTiat effect do operntione on the terms of a ratio have ? Malti' 
plvinj; the antecedent ? Dividing it ? Multiplying the consequent ? Dividing it? 
What effect Iiaa multiplying or dividing bath the antecedent and coneequent by 
the ttamo number ? 
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What are the ratios of the following couplets: 

1. 12 :4. 4. 6 : 24. 7. £5 : los. 6d. 

2. 28 : 7. 5. 8 : 40. 8. 10 y. : 6 ft 3 in. 

3. 36 : 12. 6. 9 : 51. 9. 25 g. : 2 qfc. i pt. 
10. Kednce the ratio of 14 to 35 to the lowest terms ? 

(Solution.— 14 : 35 equals 4^ ; and ii=h or 2 : 5. (Art. 146.) 
Eeduce the following ratios to the lowest terms ? 

11. 154:28. 13. 73:511. 15. 238:1428. 

12. 39:165. 14. 113:1017. 16. 576:1728. 

1 7. Eeduce the ratio f : f to the lowest integral terms ? 
i=i3, and f =if. Now iJ : i J is the same as 4 : 5. (Art. 483.) 

18. Multiplytheratioof 21 : 7by4:8. Ans. S4 : $6, or i^ 

19. What is the value of5:8x4:iox7:9? 



PROPORTION. 

486. Proportion is an equality of ratios. 

487. Every proportion must have at least four terms*, 
for, the equality is between two or more ratios, and each 
ratio has two terms, an antecedent and a consequent. 

A proportion may, however, be formed from three num- 
bers; for, one of the numbers may be repeated, so as to 
form two terms. 

488. Proportion is denoted in two ways ; by a double 
colon ( : : ), and by the sign of equality (=), placed between 
the ratios. Thus, each of the expressions 4 : 2 : : 6 : 3, and 
4:2=6:3 indicates a proportion ; for, f =f . 

The former is read, " 4 is to 2 as 6 to 3,'* or " 4 is the 
same part of 2, that 6 is of 3.'' The latter is read, " the 
ratio of 4 to 2 equals the ratio of 6 to 3.'' 

Note. — The sign (::) is derived from the sign (=), the paints 
being the extremities of the parallel lines. 

486. What is proportion ? 487. How many terms has eyery proportion i Can 
three nombers form a proportion ? How ? 
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Tb«» four namhers wiiich fcnn a profwrtk ip, ue 
called yrypnrtityiud^. The jin/ aoJ Ittit are the extremtt^ 
th-* 'iCh-^r two the nteaiu. 

Wh-^a a proportioQ has but /Aitp numbers^ the second 
term i* called a mgan jimpnrtumal benreen the other twa 

490l If f >ar numbers are prop&riiotutL the produd of 
th-^ fytr'frwfjf is eqiul to the product of the flMnuL Hence, 

491. Th*? relation of the four terms of a piroportion to 
each other is saeh. that if ajijf three of them are giren, the 
oi.h^r *: r mi^ng term may be found. 

492. To flml Vk» J£issima Term of a Proportioii, tho otter 

threo Tenas being givoa. 



1. Lei 6 be the fiist term of a proportioii, 3 and 10 the two 
mf-ans ; the other extreme eqnmls 3 x io-r-6=5 ; for, the product 
of the memDS=the product of the extremes; and the product of two 
foct^^rs divided bv one of them, gives the other. (Art. 93.) 

2. Let 3. 10 mod 5 be the last three terms of a pruy o rtk i, the fiist 
term equals 3 x 10-5-5 =30-5-5 or 6. 

3. Let 6 and 5 Ije the extremes of a proportion, and 3 one <^ the 
meanf ; the other mean equals 6 x 5-^-3=30-5-3 or 10. 

4. If 6 and 5 are the extremes, and 10 one of the means, the other 
mean equals 6 X 5-5-10=30-7-10 or 3. Henoe, the 

Rule. — I. If one of the extremes and the tico means are 
givc^n, divide the product of the means hy the given extreme, 

II. If one of the means and the two extremes are given, 
diride the product of the extremes by the given meaiu 

Find the missing term in the following proportions: 

1. 52 : 13 : : 62 : — . 5. 4 rods : 1 1 ft. : : 18 men : — . 

2. 15:90:: — : 72. 6. 24 yd. : 3 yd.:: — : $12. 

3. 60 : — : : 100 : 33J. 7. 20 gal. : — : : $40 : 

4. — : 25 : : $ : J. 8. — : 40 lb. : : £2 : 8s. 



4Sg. Whftt are the four nnmbers forming a proportion called f 491. If three 
lornin of a proportion arc given, what is true of the fourth? If the two means 
ni)(l one oxtromo arc given, how find the other extreme ? If the two extreme! 
and one mnan are given, how find the other mean? 



(SIMPLE PJiOPOETIOW". 
493. Simple Proportion is an equality of two 
timple ratios. 

Simple Proportion is applied chiefly to the solu- 

Ilaoa of problems having three ierms given to find a. fourth, 
U Tchich the IMrd shall he the same multiple or part, as 
nf^Jirsi is of the second. 

' 494. To solve Problems by Simple Proportion. 

If 5 baskets of peaches cost $io, what will 3 baskets cost? 

AnA1jT913.— TliD qaestion agBuraeH btatkment. 

3baaketH can be boogbt at the 5 bas.:3bas.:: ^lo:Ans. 

> rate OS 5 boskets; tbersfore 3 

baa. luis tbe Bame ratio to 3 bus. ^)t<'ta 



1 



^BBtfl 



BB the co«e or s bus. hue to tbe toit ol 



$6 Ans. 



3 bas. That is, 5 baa. : 3 baa. : : $10 
cost of 3 has. We hevo then the tao meant and one txtmme of a 
proportion to Snd the fouHh term, or other extreme, (Art. 493.) 
Now the product of the meaas $10 x 3 = ^30; and $30-:-; (the other 
cstrcine)^^^, the cusC of 3 baakets. Hence, the 

KuLE. — I, Take tJtat number for the third term, which is 
the same kind as the anstecr. 

n. Wlien the answer is to he larger than the third term, 
place tlie larger of the other two numbers for the second 
term; but wtten less,place the smaller for the SEC07id term, 
and the other for the first. 

m. Multiply the second and third terms together, and 
divide the product hy the first; the qvotient will be the 
fourth term or ansicer. (Arts. 490, 491.) 
Proof. — If the product of the first and fourth terms 
a that of the second and third, the answer is right 
M,— I The arraiiH;empnt of the given terms in the form of a 
■ in ia called " Stating the qaestion." 
IT stating the question, the factara common to the Jirat and 
r to the^rsf and third temiB, shoold be cancfilled. 
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3. If the flrtt and $econd teims c^ntxun different denominaiumi, 
they must bo ivduced to the same. If the third term is a compound 
DomU'r, it must be reduced to the lowest denomination it contains. 

495. Kkasoxs. — I. The reason for placing that number for the 
third term, which is the same kind as the answer, and the other two 
numbers fv)r the first and serond, is because money has a raJtio to 
money, but not to the other two numbers ; and the other ttoo numbers 
have a ratio to each other, but not to money. 

2. Of the two like numbers, the smaller is taken for the second 
term, and the larger for the first, because 3 baskets being less than 
5 baskets, will cost less; consequently, the answer or fourth term 
must be less than the thirds the cost of 5 baskets. 

3. If it were required to find the cost of a quantity greater than 
tlmt whose cost is given, the answer would be greater than the tMrd 
term ; consequently the greater of the two similar numbers must 
then 1k> taken for the second term, and the less for the first. 

4. The reason for multiplying the second and third terms together 
and dividing the pro<luct by the first, is because the product of the 
means divided by one of the extremes, gives the other extreme ot 
ansioer. (Arts. 93, 492.) 

2. If 9 yards of cloth cost $54, what will 23 yards cost? 

Statement. — 9 yd. : 23 yd. : : $54 : Ans. 

And ($54 X 23)-i-9=$i38, the Ans, 

By Cancelhttion. — Since 9 yds. cost Opbbation. 

$54, I yd. will cost \ of $54, or $V; IV' X 23=^^/15. 

and 23 yds. will cost %%^ x 23=ii-'l^ 6, S4. X 2 ^ ^ 

9 '- ^ = $138, ^ns. 

= $138. Ans. 3^ 

Proof. — 9 yd. : 23 yd. : : $54 : $138 ; for 9 x 138=23 x 54. 

3. If 7 barrels of flour cost $56, what will 20 barrels cost? 

4. What cost 75 bushels of wheat, if 15 bushels cost %^^'i 

5. What cost 150 sheep, if 17 sheep cost $51 ? 

6. If 5 lb. 8 oz. of honey cost $1.65, what will 20 lb. cost ? 

7. Paid £1, 15s. 6d. for 6 pounds of tea: what must be 
paid for a chest containing 65 lb. 8 oz. ? 

495. Why take the number which l8 of the same kind as the answer for 
the third term, and the other two for the first and second ? When place the 
larger of the other two numbers for the second? Wliy? When the smaller? 
Why ? Why does the product of the second and third terms divided by the first 
^ve the answer? What is the arrangement of the terms in the form of a p^opo^ 
tion called ? If the first and second terms contain different denominatioiis, ho^ 
proceed ? If the third is a compound number, how ? 
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SIMPLE PROPORTION BY ANALYSIS. 

496. ITiQ chief difficulty experienced bj the pupil in Simple 
Proportion, lies in "stating the question." This difficulty arises 
from a vfant of familiarity with the relation of numbers. He will be 
assisted by analyzing the examples before attempting to state them. 

8. If 7 hats cost $42, how much will 12 hats cost? 

Analysis. — i hat is i seventh of 7 hats ; therefore i hat will 
cost I seventh as much as 7 hats ; and \ of $42 is $6. Again, 12 hats 
will cost 12 times as much as i hat, and 12 times $6 are $72. There- 
fore, 12 hats will cost $72. 

Or, 7 hats are ,^2 of 12 hats ; therefore the cost of 7 hats is -,^2 the 
cost of 12 hats. But 7 hats cost $42 ; hence $42 are -,^ the cost of 
12 hats. Now, if -^^ of a number are $42, -j^ of that number is \ of 
$42, which is $6 ; and |f are 12 times $6, or $72. 

By Proportion. — 7 h. : 12 h. : : $42 : Ana. That is, 
7 h. are the same part of 12 h. as $42 are of the cost of 12 hats. 

497. Solve the following examples both by analysis and 
proportion. 

9. If II men can cradle 33 acres of grain in i day, how 
many acres can 45 men cradle in the same time ? 

10. When mackerel are $150 for 12 barrels, what must 
I pay for 75 barrels ? 

11. How far will a railroad car go in 12 hours, if, it 
goes at the rate of 15 miles in 40 minutes ? 

12. A bankrupt owes I3500, his assets are $1800: how 
much will a creditor receive whose claim is $560 ? 

13. At the rate of 18 barrels for %6^y what will 235 bar- 
rels of apples cost ? 

14. If $250 earns $17! interest in i year, how much 
will $1900 earn in the same time? 

15. If a car wheel turns round 6 times in t^Z yards, how 
many times will it turn round in going 7 miles ? 

16. If a clerk can lay up $1500 in i| year, how long will 
It take him to lay up $5000 ? 

17. If 6 men can hoe a field of com m 20 hours, how 
long will it take 15 men to hoe it? 

14 
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1 8. An engineer found it would take 75 men 220 days 
to build a fort ; the general commanding required it to be 
built iu 15 days: how many men must the engineer 
gmploy to complete it in the required time ? 

19. If 5 oz. of silk can be spun into a thread 100 rods 
long, what weight of silk is required to spin a thread that 
will reach the moon, 240000 miles distant ? 

20. llow many horses will it take to consume a scaffold 
of hay in 40 days, if 1 2 horses can consume it in 90 days? 

21. If 5 acre of land costs $15, what will 25^ acres cost? 

22. If J of a ton of iron costs £f , what will -j^ of a ton cost? 
2^. If 10 J lb. sugar cost $ij, what will 3of lb. cost? 

24. If I of a chest of tea costs I35.50, what will 15^ 
chests cost ? 

25. What will 48I tons of hay cost, if 12 J tons cost $i26|? 

26. If ^ of a ship is worth $16250!, what is -^^ of it worth? 

27. What will it cost me for a saddle horse to go 100 
miles if I pay at the mte of 37 J cts. for 3 miles ? 

28. Wliat must be the length of a slate that is 10 in. 
wido, to contain a square foot? 

29. How many yards of carpeting J yard wide will it 
take to cover a floor 15 ft. long and 12 feet wide ? 

30. If a man's pulse beats 68 times a minute, how manj 
times will it beat in 24 hours ? 

31. If Ilallcy's comet moves 2° 45' in 11 hours, how far 
will it move in 30 days ? 

32. If a pole 10 ft. high cast a shadow 7^ ft long, how 
high is a flag-staff whose shadow is 60 ft long ? 

^^, At tlie rate of 3 oranges for 7 apples, how many 
oranges can be bought with 150 apples? 

34. If an ocean steamer runs 1250 miles in 3 days 8 h., 
how far will she run in 8 days ? 

35. If 12 men can harvest a field of wheat in 11 days, 
how many men are required to harvest it in 4 days ? 

'^6. The length of a croquet-ground is 45 feet ; and iU 
width is to its length as 2 to 3 : what is its width ? 
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V 37. A man's annual income fromU. S. 6a is 11350 when 
gold ia 112J: what was it when gold was 160? 

38. George has ro minutes stiirt in a foot-race; and 
runs 20 rods a minute ; how long will if; take Henry, who 
runs 28 rods a minute, to overtake him? 

39. If tlie driving wheel of a locomotive makes ^3^ 
revolutions in going 206 rods 6 ft., iow many revolutioni 
will it make in running 18 miles 240 rods? 

40. If 3 Ihs. of coffee cost $1.20, and 10 lbs, of coffee are 
worth 6 lbs. of tea, what will 60 lbs. of tea cost ? 

41. A can chop a cord of wood in 4 hours, and B in 6 
hours : how long will it take both to chop a cord ? 

42. A reservoir has 3 hydrants ; the fii-st will empty it 
in S hours, the second in 10; the third in 12 hours: if aU 
run together, how long will it take to empty it? 

43. A man and wifu drank a keg of ale in 18 d. : it wonld 
last the man 30 d. : how bug would it lust the woman ? 

44. A fox is loo rods before a hound, but the hound 
runs 20 rods while the fox runs iS rods: how far must 
the hound run before he catches the fox ? 

45. A cistern holding 3600 gallons has a supply and 3. 
discharge pipe ; the former runs 45 gallons i»n hour, the 
latter 33 gallons : how long will it take to flU flje cistern, 
when both are running? 

46. A clerk who engaged to work for I500 a jeai, com- 
menced at 12 o'clock Jan. ist, 1869, aud left at noon, the 
aist of May following : how much ought he to receive ? 

47. A church clock is set at 12 o'clt. Satuj-day night; 
Tuesday noon it had gained 3 min.: what will he the trae 
time, when it strikes 9 the following Sunday morning ? 

48. A market-woman bought 100 eggs at a for a cent, 
and another 100 at 3 for a cent; if she sells them at the 
rate of 5 for z cents, what will she make or lose ? 

49. Two persons being 336 miles apart, start at the same 
time, and meet in 6 days, one traveling 6 milea a ila.y 

■ fester than the other: how far did eacb. tias^' 



CO^IPOUXD PROPORTIOR ^ 

498. Compouml Proportion is an equality of 
a /om})ound and a simple ratio. Thus, 

* * > : : 12 : 2, is a compound proportion. 

It is ri'aul, ''^ The ratio of 4 into 9 is to 2 into 3 as 12 to 2!* 

I. If 4 men saw 20 cords of wood in 5 days, how many 
ct^nls can 1 2 men saw in 3 days ? 

AxALTsra. — ^The answer is to erATDnwr. 

lie in cords; we therefore make 4 m. : 12 m. | , , j 

20 c. the third term. The other 5 d. : 3 d. j" • • «<> C- • ^^• 
friven numbers occur in pairs, two 20 CX 12 X3 = 720C. 
of a kind ; as, 4 men and 12 men, 4 X 5 = 20 

5 days and 3 days. We arrange 720 C-r- 20=36 C. AtlS. 

tht«80 {lairs in ratios, as we should 

in simple proportion, if the answer depended on each pair alone. 
Tliat is. since 12 m. will saw more than 4 men, we take 12 for the 
sixxmd term and 4 for the first. Again, since 12 men will BAwlesi 
in 3 days than in 5 days, we take 3 for the second term and 5 for the 
first. Finally, dividing the product of the second and third terms 
20 0. X 12 X 3=720 c. by the product of the first terms 4 x 5=20, we 
have 36 cords for the answer. Hence, the 

EuLE. — I. Mal'e that number the third term which is of 
the same lind as the answer. 

II. Take the other numhers ifi pairs of the same kind, 
and arrange them as if the ansioer depended on each couplet, 
as in simple proportion. (Art 494.) 

III. Multiply the second and third terms togetliery and 
divide the product by the product of the first terms, ca7icelling 
the factors common to the first and second, or to the first 
and third terms. Tlie quotient will be the answer. 

Proof. — If the product of the first and fourth terms 
equcds that of the second and third terms, the work is rioht. 



4f;8. What iH Compound Proportion ? Explain the flret example. The rale. 
Proof. Xote. How proceed when the flret and second terms contain different 
dcnominntiontt ? When the third does? How else may qnestions in Compoond 
Proportion bo solved ? 
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NoTEB. — 1. The terma of eBCh couplet in the mmpoand ratio must 
be roduc^ to the eame deDomiDBtioD , and the third term to the lowest 
denomination eonlainud iii it, as in Binipla Proportion. 

3, In Ctimpoand Froportioa, all tlie terms are ^ven in eoupUtu or 
pairs of tlie turns kind, except one.. This is called the odd teriit, or 
demand, and is always the same kin d as the itngiBer. 

3. It shoaldljo observed that it is nottharatioof 4 toa.norof 9 to 
3 alone that equals the ratio of 12 to 3 ; tor, 4-^2 = 2 and 9 + 3=3, 
while 12+2=6. But it is the ratio compoundud of 4 x g to 2x3, 
which equals the ratio of iz to 2. Thus, {4X 9)-!-(3 k 3)=6 ; and 
12+2=5. (Art. 498.) 

4. Compound Proportion was formerly called " Double BuIe o( 
Three." 

499. Problems in Coraponnd Proportion may also be solveil by 
AnalysU and Simple Fr>>portioii. Tako the preceding eiample : 

By Anatyme. — If 4 men saw 20 cords in 5 d., i m. will saw J of 
20 c, which Is 5 c, and 12 m. will saw 12 times 5 c, or 6q eoriis, in 
the same time. Again, if 12 men hbw 60 c. in 5 days, in i d. they 
will saw i of 60 Ci or 12 cords, nnd in 3 d. 3 times 12 c, or 36 cords, 
the answer reqnired. 

By Simple Propirtion. — 4 m. : iz ra. : ; 20 c. ; the cords 12 m. will 
saw in 5 d. ; and 20 c. y. 12-7-4 = 60 c. in 5 days. Again, 5 d. ; 3 d. : ; 
60 c. ; the cords 12 men will saw in 3 d. And 60 c. x 3-^5 = 36 cords, 
the same as before. 



z. If 4 men earn 8219 in 30 days, 
day, how much can 9 men earn i 
8 hours a day? 



Forking 10 lionrs a 
40 days, working 



4 m. : 9 m. 1 

30 d. ; 40 d. r : : 4219 : Ans. 
loh. ;8b. ) 
($219x9x40x8) -r 

(4x30x10)^15251,^1?;^. 



2tm.| 9 m. 3 
,l5,38d. j4ed. 
\% h. S h. 4 

I ■.■.%2ii}:Ans. 

~~S |j2i9X4X3 = 

I %S2S^,Ans. 

2 days, how long will 



3. If 6 men can mow z8 acres i 
it take 7 men to mow 42 acres ? 

4. If 8 horses can plow 32 acres in 6 days, how many 
hcraee will it take to plow 24 acres in 4 days ? 

5. If the board of a family of 8 persons amounts to $300 
in 15 veeks, how long will tiooo bowd i» p«80B»^ 
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6. What will be the cost of 28 boxes of candles contain- 
'ng 20 pounds apiece, if 7 boxes containing 15 pounds 
ipiece can be bought for I23.75 ? 

7. If the interest of $300 for 10 months is $20, what 
will be the interest of $1000 for 15 months ? 

8. If a man walks 180 miles in 6 days, at 10 h. each, 
how many miles can he walk in 15 days, at 8 h. each ? 

9. If it costs $160 to pave a sidewalk 4 ft. wide and 
40 ft. long, what will it cost to pave one 6 ft. wide and 
125 ft long? 

10. If it requires 800 yards of cloth J yd. wide to supply 
100 men, how many yards that is J wide will it require to 
clothe 1500 men? 

11. If 75 men can build a wall 50 ft long, 8 ft high, and 
3 ft. thick, in 10 days, how long will it take 100 men to 
build a wall 150 ft long, 10 ft high, and 4 ft thick ? 

1 2. If it costs $56 to transport 7 tons of goods 1 10 miles, 
how much will it cost to trahsport 40 tons 500 miles ? 

1 3. If 30 lb. of cotton will make 3 pieces of muslin 42 yds. 
long and | yd. wide, how many pounds will it take to 
make 50 pieces, each containing 35 yards ij yd. wide? 

14. If the interest of $600, at 7;^, is $35 for 10 months, 
what will be the int. of $2500, at 6%y for 5 months ? 

15. If 9 men, working 10 hours per day, can make 18 
sofas in 30 days, how many sofas can 50 men make in 
90 days, working 8 hours per day ? 

16. If it takes 9000 bricks 8 in. long and 4 in. wide to 
pave a court-yard 50 ft. long by 40 ft wide, how many 
tiles 10 in. square will be required to lay a hall-floor 75 ft 
long by 8 ft. wide ? 

17. If in 8 days 15 sugar maples, each running 12 quarts 
of sap per day, make 10 boxes of sugar, each weighing 
6 lb., how many boxes weighing 10 lb. apiece, will a maple 
grove containing 300 trees, make in 36 days, each tree 
running 16 quarts per day? Ans. 720 boxe& 
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PARTITIVE PROPORTION. 

500. Partitive Proportimi is dividing a number 
into two or more parts having a given ratio to each other. 

501. To divide .a Number into two or more parts which 
shall be proportional to given numbers. 

1. A and B found a purse of money containing I35, 
which they agree to divide between them in the ratio of 2 
to 3 : how many dollars will each have ? 

By Proportion. — The sum of the statement. 

proportional parts is to each separate 5 J 2 : : $3 5 : A's S. 

part as the number to be divided is to ^ . . . . ^^j. . jg?g g^ 
each man's share. That is, 5 (2 + 3) 

is to 2 as 1*35 to A's share. Again, 5 (^35 X 2) -f- 5 =$14 A S S. 

is to 3 as $35 to B's share. Hence, the ($35 X 3) ~ 5 = $2 1 B's S. 

EuLE. — I. Take the numier to he divided for the third 
term; each proportional part successively for the second 
term; and their sum for the first, 

n. The product of the second and third term^ of each 

proportion, divided hy the first, will he tlie corresponding 

part required. 

By Analysis. — Since A had 2 parts and B 3, both had 2 + 3, or 5 
parts. Hence, A will have f and B f of the money. Now f of $35 
•=$14, and f of $35 =$21. Hence, the 

BuLE. — Divide ike given number hy the sum of the pro- 
portiomd viumbers, and multiply the quotient by each one's 
proportional part, 

2. It is required to divide 78 into three parts which 
shall be to each other as 3, 4, and 6. Ans, 18, 24, 36. 

3. A man having 200 sheep, wished to divide them 
into three flocks which should be to each other as 2, 3, 
and 5 : how many will each flock contain ? 

4. A miller had 250 bushels of provender composed of 
oats, peas, and com in the proportion of 3, 4, and 5^^ : how 

many bushels were there of each kind ? 

< ^ III ■ » 

joo. How divide a nuinber into parts having a ^finax tiltJAt 
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5. A father divided 497 acres of land among his font 
sons in proportion to their ages, which were as 2, 3, 4, and 
5 : how many acres did each receive ? 

502. The principles of Partitive Proportion are appli- 
cable to those classes of problems commonly arranged 
under the heads of Partnership^ Bankruptcy, General 
Average, etc., in which a given number is to be divided 
into parts having a give7i ratio to each other. 



PAETNEESHIP. 

503. Partnership is the association of tw) or more 
persons in business for their cominon profit. 

It is of two kinds; Simple and Compound, 

504. Simple Partnership is that in which the 
capital of each partner is employed for the same time, 

505. Compound Partnership is that in which 
the capital is employed for unequal times. 

Note. — The association is called a fiTvi,^iou»e, on company ; and 
the iHjreons associated are termed partners. 

506. The Cajntal is the money or property employed 
in the business. 

The Profits are tlie gains shared among the ijurtuers, 
and are called divideyids. 

Notes. — i. Tlio profits are divided as the partners may ajfree. 
Other things being ecjiial, when the capital is employed for the sarne 
time, it is customary to divide the profits according to the amount 
of capital each one furnishes. 

2. When the capital is employed for unequal times, the profits are 
nsually divided according to the amount of capital each furni6*lie8, 
and the time it is employed. 



502. To what arc the prlncii>leH of Partitive Proportion applicable ? 503. What 
irt Partnership? Of how many kinds? 504. Simple Partnership? 505. Com- 
pound? Note. What is the aaeociation called ? go6. What is the capital? Thf 
profits f What called } 




PARTNERSHIP. 

PROBLEM I . 
507. To find each Partner's Share of the Profit or Low, 

whBn divided according to their capital. 
I. A and Beotereiliuto partnership; the former furnish- 
ing $648, the latter tioSo, and agreed to divide the profit 
according to their capital. They made $432 : what was 
1 one's sliai'e of the profit? 
ASALraiB,— The capital equals $648 + $ro8o=$i728. 
$1728 (capital) : {648 (A'b cap.]: : $432 (profit) : A'b sliare, or (162, 
$1728 " : ?io8o (B'b cap.) : : $432 " : B'a share, or ia7a 
Or tbna: The profit $433-!-|;ij28 (the cap.)=.zs; that ia, the 
I ^irofit fa 25 fi of tlie capital. Tlierdfore each msri'B share of the 
^^profibiB 25^ of his capital. Now $648 x. 25=^162, A'a share; and 
* JioSox. 25=3270, B'b Bliare. Hence.the 

EoLK — Hie whole capital is to each partner's capital, as 
L the whole profit or loss to each partner's sliare of Ike profit 
lor loss. 

Or, Find wlutt per cent tlie profit or loss is 0/ the whole 

ipital, and multiply each man's capital bt/ it. (Art. 339.) 

. A and E form a partnerahip, A fnrnishing #1200, 

aid B ti5oo ; they lose $500 : what ia each one's share of 

' &t> loss ? 

3. A and B bay a Baw-mill, A advancing $3000, and 
8^4500; they rent it for $850 a year: what should each 
receiYe? 

4. The net gains of A, B, a.nd C for a year are $12500; 
A furnishes lisooo,B 812000, andO $10000: howehonld 
the profit be divided ? 

5. Three persons entering into a specnlation, made 
I1S300, which they divided in the ratio of 2, 3, and 4: 
how much did each receive ? 

6. A, B, and C hire a pasture for #320 a year ; A put in 
LSo, B izo, and 200 sheep: how much ought each man 
|to pay ? _^ _^ ____^ 

Ind each pirtDer'6 profit or I-obb. when tbeir capltaJ !■ employ ibo 



81^ PARTNERSHIP. 

PROBLEM II. 

508. To find eaoh Partner's Share of the Profit or Lost, 
when divided according to capital and time. 

7. A and B enter into partnership ; A furnishes $400 
for 8 months, and B $600 for 4 months; they gain $350: 
what is each one's share of the profit ? 

Analysis.— In this case the profit of the partners depends on two 
conditions, viz. : the amount of capital each fumlsheB, and the Ume 
it is employed. 

But the use of $400 for 8 months equals that of 8 times $400, or 
$3200, for I m. ; and $600 for 4 m. equals 4 times $600, or $2400, for 
I ni. The resi^octive capitals, then, are equivalent to $2400 and 
$3200, each employed for i m. Now, as A furnished $3200, and 
B $2400, the whole capital equals $3200+ $2400= $5600. Therefore, 

$5600 : $3200 : : $350 (profit) : A's share, or $200. 
$5600 : $2400 : : $350 ** : B's share, or $150. 

Or thus: The gain $350 -i- $5600 (the cap.) = .06}, or 6\fo. 
Therefore. $3200 x .06 J = $200, A's share; and $2400 x .06^= $150, 
B's share. Hence, the 

Rule. — MnltijyJy each partner'* s capital hy the time it is 
em ploy vd. Consider these products as their respective capi- 
tals, and proceed as in the last problem. 

Or, Find what per cent the profit or loss is of the whole 
capital, and nmltiply each man^s capital by it. (Art. 339.) 

Note. — The object of multiplying each partner's capital by the 
time it is employed is, to reduce their respective capitals to equivcUenta 
for the same time. 

8. A, B, and C form a partnership ; A furnishing $500 
for 9 m., B $700 for i year, and C $400 for 15 months; 
they lose $600 : what is each man's share of the loss ? 

9. Two men hire a pasture for $50 ; one put in 20 horses 
for 12 weeks, the other 25 horses for 10 weeks: how much 
should each pay ? 



508. How find each one's share, when their capital is employed for imequa] 
Jimee ? Tiotfi, Why multiply each one's capital hy the time it Is employed ? 
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lo A, B, 0, and J) commenced business Jan. ist, 1870, 
when A /umisiied $1000.; March ist, B put in $1200; 
July ist, C put in I1500; and Sept. ist, D put in $2000; 
during the year they made $1450 : how much should each 
receive ? 

11. A store insured at the Howard Insurance Co. for 
$3000; in the Continental, I4500; in the American, 
$6000, was damaged by fire to the amount of $6750: 
what share of the loss should each company pay ? 

Remark. — The loss should be averaged in proportion to the risk 
assumed by each company. 

12. A quartermaster paid $2500 for the transportation 
of provisions ; A carried 1 50 barrels 40 miles, B 1 70 barrels 
60 miles, C 210 barrels 75 miles, and D 250 barrels 100 
miles : how much did he pay each ? 

13. A, B, and C, formed a partnership, and cleared 
$12000; A put in I8000 for 4 m., and then added $2000 
for 6 m. ; B put in $16000 for 3 m., and then withdrawing 
half his capital, continued the remainder 5 m. longer; 
C put in $13500 for 7 m. : how divide the profit. 



509. bankruptcy is inability to pay indebtedness. 

Note. — A person unable to pay his debts is said to be insokent^ 
and is called a bankrupt. 

510. The Assets of a bankrupt are the property in 
his possession. 

The Idabilities are bis debts. 

511. The Net JProeeeds are the assets less the ex- 
pense of settlement. They are divided among the creditors 
according to their clahns. 



509. What is bankruptcy? 510. What are aesets? Liabilities ? 511. Net pro- 
ceeds? 512. How find each creditor's dividend^ whei^ the U4l)lttU«9 mcl tbo net 
proceed? arc given ? 



824 A L LIGATION. 

^ 1^ To find each Creditor't Dividend, the Liabilities and 

Net Proceeds being given. 

1. A merchant failed, owing B $1260, $1800, and 
I) $1940: his assets were $i735> ^^^ ^^^ expenses of 
settling $435 : how much did each creditor receive? 

ANAJ.TSI8. — The liabUities are $1260+ $1800 +$i94O=$5000; and 
Uie net proceeds S 1 736— $435= $1300. Now. 

$5000 : $1260 : : $1300 : B's dividend, or $327.60. 

$5000 :|i3oo:: $1300 :C'8 " or $468.00. 

$5000 : $1940 : 1^1300 : Jys " or $504.40. 

Or thoa: The net proceeds $1300-?- $5000=. 26, or 26^, the rate 

he is able to imj. (Art 339.) Now $1260 x .26 = $327.60 B'b; 

$iSoo X .26=$46S Ca ; $1940 x .26= $50440 D's. Hence, the 

Rule. — 7%^ whole liabilities are to each creditor's daim, 
as the net proceeds to each creditor* s dividend. 

Or, Find what per cent the net proceeds are of the 
liabilities, and multiply each creditor's clmm by it. 

2. A bankrupt owes A $6300, B $4500, and D $3200; 
his assets are $5250, and the expenses of settling $1500: 
how much will each creditor receive ? 

3. A. R & Co. went into bankruptcy, owing $48400, 
and having $13200 assets; the expense of settling was 
$1 100. What did D receive on 88240 ? 



ALLIGATION. 

513. A11igatio9i is of two kinds, 3 fedialnnd. Alternate. 

Alligation Medial is the method of finding the 
mea/i value of mixtures. 

Alliffation Alternate is the method of finding 
the pro^x>rtional parts of mixtures having a given value. 

Nv>TK!^ — I. Aligation, from the Latin alligo, to tie, or bind 
toi/ethfr, is Si> called from the manner of connecting the ingredients 
bv curve liut^ in s^^me of the operations. 

2. AiUnuiU, I^tin ait^jmatuSy by turns, refers to the manner of 
Cv>nuocun^ the prii*ee above the mean price with those below. 

y The term tn^dial is from the Latin meditis, middle or average. 

5 1 3. What ie aWgatloA m^wl ? Alternate ? 




ALLI8ATI0N. 9M 

ALLIGATION MEDIAL. 

[ 614. To find the itfertji Talue of a mixture, the Price and 

Quantity of each ingredient being given. 

. Mixod 50 Iba. of tea at 90 eta., 60 lbs. at li.io, and 
80 lbs. at $i.z$ : what ia the mean value of the mi.ftEi'e ? 

ANALYaiB.—TTio total valttsi of the first 8.90x50= $45.00 
kind .90x50=145.00. the second $1.10x60 $1.10x60= S66.00 
=$66.00, the tliird $1.85 x 80=^100.00; ti.zs x 8o = $ioo.oo 
therefore the total value of the inixiure= fT^ \ j^^, J^oo 

tati.oo. But the quantity miied= 190 Iba. , — z v" 

Now, if 190 Iba. aru worth $211, i lb. is '^"*' *^-^^ + 

worth yin of 8211, or $l.ll + . Therefore the meun value of (lie 
mixtDTB ifi fi.ii + per pound. Hence, the 

BiTLE. — Divide the value of the whole mixture hy Ihe sum 
of the ingredients mixed. 

Note. — If an ingredient costa nothing, as water, sand, plr., its 
value ia o ; bat the quantitj Iteelf most be added to the other 
Lngredients. 

3. If I mix 3 kinds of sugar worth iz, 15, and zo cts. a 
pound, what is a pound of tho mixture worth ? 

3. A farmer mixed 30 bu. of com, at $1-25, with 25 bn. 
of Data, at 60 cts., iind 10 bu. of peas, at 95 cts. : what was 
the average value of tho mixtare ? 

4. A grocer mised 5 gal. molaaaea, worth 80 cts, a gaL, 
and 107 gallous of water, with a hogshead of cider, at ao 

; what was the average worth of the niisture ?- 

5. A goldamith mixed iz oz. of gold 22 carats fine with 
J carats, and 7 oz. i& carate fine: what was the 

rerage fineness of the composition ? 
. A milkman bought 40 gallons of new milk, at 4 eta. 
""a quart, and 60 gallona of skimmed milk at 2 cts. a quart, 
which he mixed with 1 2 gallons of water, and sold tlie 
whole at 6 ctB. 3 quart: required his profit? 

Salt. Why ia IUb mlfl cnllsd HUlgstlDn ! Wb; altenuite r WlmUfi ttaelm^TI 
of medlalt sn. How find tbii meun valtie o( ■ mlztDra, wbea the price iui< 
gqantiiy are given? 



SM ALLIOATIOK ALTEBKATB. 

ALLIGAT.ION ALTERNATE. 

PROBLEM I. 

SIS To find the Proportional Parts of a Mixture, the 
Mean Price and the Price of each ingredient being given. 

7. A grucer desired to mix 4 kinds of tea worth 3&, 8s., 
1 1 8.y aud 1 2& a pooiid, so that the mixture shonld be worth 
9s. a pound: in what proportion must they be taken? 

Akaltbis. — To eqiudiie the gmin and loes. we opkratioh. 
compare the prices in pairs, one being aboc^ and 3 ^ iv 



lO )i " 

12 ^ 6 " 



the other briotc the mean price, and, for conve- 
nience, connect them by curve lines. Taking the 9 
firift and fourth ; on i lb. at 3s. the gain is 68. ; 
on I lb. at I2P. the loes is 3s., which we place op- 
posite the 12 and 3. Therefore, it takes i lb. at 38. to balance the 
loss on 2 lb. at i28., and the proportional parts of this couplet are 
as I to 2, or as 3 to 6. But 3 and 6 are the differences between the 
mean pri(*c and that of the teas compared, taken inversely. 

Again, i lb. at 8s. gains is., and i lb. at lis. loses 2S., which we 
place opposite the 11 and 8. Therefore, it takes 2 lb. at 8s. to bal- 
ance the loss on i lb. at lis., and the proportional parts of this 
c<)ii])let are at< 2 to i. But 2 and i are the differences between the 
mean j)rice and that of the teas compared, taken inversely. The 
])artH are 3 lbs. at 3s., 2 lbs. at Ss., i lb. at iis., 6 lbs. at 12s. 

If we coni])are \\\o first and third, the second a,r\d fourth, the pro- 
j)ortional parts will be 2 lbs. at 3s., 3 lbs. at 8s., 6 lbs. at lis., and 
I 11). at I2S. Hence, the 

\lv LE. — L W?ite the prices of the ingredients in a column, 
with the mean price on the left, and taking them in pairs, 
one less and the other greater than the mean price, connect 
them by a curve line, 

II. Place the difference between the mean price and that 
of each ingredient opposite the price with which it is com- 
pared. The sum of the differences standing opposite each 
price is the proportional part of that ingredient, 

51S How find the proportional parts of a mixtare, when the mean price and 
Ihv prico of onch ingredient are given ? 
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Rem. — Since tlie results show the propordonal parts to be t&ken, 
it follows if each is multiplied or divide^ by the same number, an 
endless variety of answers may be obtained. 

2D Method. — Since the mean price is 9s. a pound, 

{I lb. at 3s. gains 6s. ; hoice, to gain is. takes ^ lb.={. lb. 
I lb. at 88. gains is. ; hence, to gain is. takes i lb.t={ lb. 
I lb. at IIS. loses 2s. ; hence, to lose is. takes | lb.=^ lb. 
I lb. at I2S. loses 3s. ; hence, to lose is. takes i lb.=^ lb. 
Reducing these results to a common denominator, and using the 
numerators, the proportional parts are i lb. at 3s., 6 lbs. at 88., 
3 lbs. at lis., and 2 lbs. at 12s. Hence, the 

EuLE. — Take the given prices in pairs, one greater, the 
other less than the meun price, and find how much of each 
article is required to gain or lose a unit of the mean price, 
setting the result on the right of the corresponditig price, 

Redtcce the results to a common denomiiiaior, and tJie 
numerators will be the proportional parts required. 

Notes. — i. If there are three ingredients, compare the price of 
the one which is greater or less than the msan price with each of 
the others, and take the sum of the two numbers opposite this price. 

2. The reoMn for considering the ingredients in pairs, one ahote, 
and the other helaw the mean price, is that the loss on one may be 
counterbalanced by the gain on another. 

[For Ganfield's Method, see Key to New Practical] 

8. A miller bought wheat at $i.6o, $2.10, and I2.25 per 
bushel respectively, and made a mixture worth $2 a bushel : 
how much of each did he buy ? 

9. A refiner wished to mix 4 parcels of gold 15, 18, 21, 
and 22 carats fine, so that the mixture might be 20 carats 
fine : what quantity of each must he take ? 

10. A grocer has three kinds of spices worth 32, 40, and 
45 cts. a pound : in what proportion must they be mixed, 
that the mixture may be worth 38 cts. a pound ? 

11. A grocer mixed 4 kinds of butter worth 20 cts., 
27 cts., 35 cts., and 40 cts. a pound respectively, and sold 
the mixture at 42 cts. a pound, whereby he made 10 ct^. 
a pound ; how much pf a Idnd did he mix f 



14—0 S " 
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PROBLEM II. 
516. When one ingredient, the Price of each, and the Mean 
Price of the Mixture are given, to And the other ingredlenti. 

ij. How much sugar worth 12, 14, iind 21 cts. a pound 
niDBt be mixed witb la Iba at 23 cts. that tliG mixture 
may be worth 18 eta. a pound? 

Analtsis. — Ifneitlieringrcdienl werelimit^id, 
the proportional parts would hf 3 Ills, at 11 eta.. 
5 Itie. at 14 cts., 6 Ibe, at 3i cte., and 4 I1w. at 
73 eta. 

But the quantity at 13 cts. is tillillcd to II Ibe., 
which is 3 timea its diOerence 4 llw. Now the ratio of la tba. to 
4 lbs. Is 3. Multiplying euch of tlie proportinnal parts found by 3 
the reault will be 9 Iba., 15 Ibfl.. 18 Iba,, and ii tin. UeDC«, the 

Rule. — Find ike proportional parts as if the quantHy 
of neither ingredient loera limited. (Art 515.) 

Multiply the parts ihvs found by the ratio of the given 
ingredient to its proporftonnl part, and the products wiU 
be the corresponding ingredients required. 

Nora — Wlien the quantities of (iwi or nwre ingredients are givea, 
find the tniernge value of them, and conaideiing their mm as one 
inauUty, proceed as above. (Art. 515.) 

13. How much barley at 40 cts,, and com at 80 cts., 
must be mixed with 10 bu. of oats at 30 eta. and 20 ba. 
of rye at 60 eta., that the mixture may be 55 eta. a bu.? 

SuoQESTiON. — The mean value of 10 bu, of oata at 30 eta. and 
30 bo. of lye at 60, is 50 cts, a bn. An*. 30 bu. barley, and 34 bo, com. 

14. How much butter at 40, 45, and 50 eta. a pound 
respectively, must I mix with 30 Ihs. at 65 eta, that the 
mixture may be worth 60 eta. a pound ? 

15. How many quarts of milk, worth 4 and 6 cts. a quart 
respectively, must be mixed with 50 quarts of water so 
that the mixture may be worth 5 cts. a quart ? 






iglv«.,l«« 
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PROBLEM III. 

517. To find the Ingredients, the Price of each, tho 
Quantity mixed, and the Mean Price being given. 

1 6. How much water must be mixed with two kinds of 

Bourbon costing $4 and $6 a gal, to make a mixture of 

T50 gal. the mean price of which shall be $3 a gaL ? 

Analysis. — ^The price of the water is o. DiBregarding the quantity 
fco be mixed, and proceeding as in Problem I., the proportional partp 
are 4 g. water, 3 g. at $4, and 3 g. at $6, the som of which is 4 g. ^ 

3 g+3 g=io gallbns. 

But the whole mixture is to be 150 gallons. Now the ratio of 
150 g. to 10 g. eqoals ^,^, or 15. 
Multiplying each of the ports previously obtained by 15, we have 

4 gal. X 15=60 gal. water; 3 gaL x 15=45 gal. at $4 ; and 3 gal. x 
15=45 gal. at $6. Hence, the 

Eule. — Mnd the proportional parts without regard tc 
the quantity to he mixedy as in Problem L 

Multiply each of the projjortional parts thus found hy 
the ratio of the given mixture to the sum of these parts, and 
the several products will he the corresponding ingredients 
required. 

17. A grocer mixed 100 lb. of lard worth 6, 8, and 12 cts. 
a pound, the mean value of the mixture being 10 cts. : 
how many pounds of each kind did he take ? 

18. Having coffees worth 28, 30, 38, and 42 cts. a pound 
respectively, I wish to mix 200 lbs. in such proportions 
that the mean value of the mixture shall be 36 cts. 
a pound : how many pounds of each kind must I take ? 

19. A grocer wished to mix 4 kinds of petroleum worth 
40, 45, 50, and 60 cts. a gal. respectively : how much of 
each kind must he take to make a mixture of 300 gallons, 
worth 52 cts. a gallon ? 

517. How find the ingredients, when the price of each, the quantity mixed 
and the mean price are given ? 



INVOLUTION. 

518. Involutimi is finding a power of a number. 

A Power is the product of a number multiplied intc 
itself. Thus, 2x2=4; 3x3=^ 9> etc., 4 and 9 are powers. 

519. Powers are divided into Jijferew^efe^ree*; m, first, 
second, third, fourth, etc. The name shows how many 
times the number is taken as a factor to produce the power. 

520. The First JPowet^ is the root or number itself 

The Second Power is the product of a number 
taken twice as a factor, and is called a square. 

The Third Power is the product of a number taken 
three times as a factor, and is called a cube, etc. 

Notes. — i. The second ]x>wer is called a aqtmre, because the pro- 
cess of raising a number to the second power is sinular to that of 
finding the area of a square. (Art. 243.) 

2. The third power in like manner is called a cube, because the 
process of raising a number to the third power is similar to that of 
finding the contents of a cub(?. (Art. 249.) 

521. Powers are denoted by a small figure placed above the 

number on the riglit, called the index or exponent ; because it shows 
how many times the number is taken as a factor, to produce the power. 

Note. — The term index (plural indices), Latin indicere, to proclaim. 
Exponent is from the Latin expoiicrc, to represent. Thus, 

2' = 2, the first power, which is the number itself. 
2*= 2 X 2, the second power, or square. 
2^=2 X 2 X 2. the third power, or cul)e. 
2*= 2 X 2 X 2 X 2, the fourth power, etc. 

522. The expression 2'* is read,** 2 raised to the fourth power, or 

the fourth power of 2." 

1. Read the following. 9^ 12'', 25^ 245*, 381'®, 465'^ 1000**. 

2. 63 X /, 25» X 48-', 1408—753, 256^0 -^ 97\ 



518. What is involution ? A power . 519. How are powers divided ? 520. What 
Is the first power ? The second ? Third ? Note. Why is the second power caQed 
a sqaare ? Why the third a cube ? 521. How are powers denoted ? 
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rj. Express the 4th power of 85, 
I 4. Express the 5th power of 34S. 



623. To raise a Number to any required Power. 



7. What is the 4tli power of 3? 

Analssis. — The f'mrth power is the product of a number into 
itself taken fbar tlmca aa a factor, and 3x3x3x3=81, the Bosner 
required. Hence, the 

EuLB. — Multiply tJie number into itself, US it is taken 

»i many times as a factor as there are units in ilie index 
'the required power. 
NOTBB. — I. In raising a number to a. power, it shonid be observed 
that the number of ni uHipliciiUuiia is alwajs one less than the n amber 
of times It is U'ien aa a bctoi; and therefore om Usa than tho 
Rumtwr of the index. Thus, 4'=4 k 4 k 4. the 4 ie taken three timee 
as a &kC.tor, but there are onlj two multiplicationH. 

2. A deeimal fraction is raised to a power by multiplying It into 
Itself, and pointing dET ob many decimals in each power na there are 
decimals in the factors employed. Thus, .i'=.oi, .a'=.oci8, etc. 
r 3. A common, fraction is raised to a power by multiplying- each 
,0 itself. Thus. (if= ."g. 
. A mixed number ahould he reduced to an improper fraction, or 
iitinnal part 10 a decimal; then proceed aa above. Thus, (2})' 
:'S; or 21=2.5 and [2.5)'=6.2S. 
[ 5. All powers of i are i ; for 1 x i x i, etc,=i. 

[ Compare the square of the following integers and that 
ff their corresponding decimals : 

, 6, 7, 8, 9, ro, 20, 30, 40, 50j 60, 70, 80, 90. 

. .6, .7, .8, .9, .01, .02, .03, .04, .05, .06, .07, .08, .og. 

Eaisc the following nnmbera to the powers indicated : 

10. 5'. 13. 4*. 16. 2.o3^ 19. 1*. 

i«. 14. 8*. 17. 4.0003*. 20. \'. 

t3z». . 15. as'. 18. 400.05*. 21. aj-t. 



ir numr multlplicBtloiin 
pe ponere of tbe pnmc [ 



XoU. In raiHlns a nutober to o p 
ciw la a decimal mined lo a powei 
S?4. How find tbfl product of tv 
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524.* To And the Product of two or more Power* of lh» 
(ame Number. 

23. What is the product of 4* mnltiplied bj 4' ? 

AxALTSts. — 4*=4a4ii4. uid 4'=4x4: therefore Ln the pioduet 
of 4* 14', 4 iaUkea 3 + 3. or s UmMua&etor. But 3 and 3 we the 
g^ven indices; therefore 4 ia taken an 111U17 limes tea facuiria then 
are 'mill in the indinv. Ana. 4'. Hence, the 

BuLE. — Add tie indices, and the sum wiU be the itidiz 
of the product. 

13. Mult. 1' by iK 25. Mult. 4* bj- 

24, Mult. 3* by 3>. z6. Mult. 5* hj\ 



ae iiwB 1 



FORMATION OP SQUARES. 

525. To flnd the Square of a Number in the Terms 
Parts. 
I. Find the square of 5 in the terms of the parts 3 and 1. 

ASJJ.YSIS. — Let the shaded part of the 
diagntm ropreeeni the equnre of 3 ;— each 
rfde being divided into 3 inchts, lis con- 
tents are wjiiiil to 3 k 3, or 9 sq. in. 

The question now is. w/ial adtHtiotu 
most be mode and A'lie mode, ta preserve 
the/cwiof this squai-e, and mako it equal 
to the Bquare of 5. 

I9t To preserve tbfi form of tlie gqniire 
It is plnin equal additions must be made 
to two iidjineiit sides ; for. if made on one tide, or on opponU rfde^ 
the fiRure will no longpr be a eipinrf. 

3d. Since 5 is 2 more tlian 3, it follows that luv rov4 of 3 Bquara 
each most be added at the top, and s mwh on one of the adjacent 
sides, to make its length and hreiidth each equal to j. Now 2 into 3 
plus 2 into 3 are 12 squarea, or (irice tlio product of the two pari* 

But tlie diagram wanta 2 times 2 small sqtisree, as represented br 
the dotted lines, to fill the comer on the right, and 2 times a or 4 ia 
the aqnare of the second part. We have then g (the aq. of the ist 

It). 12 (twice the prod, of the two parts 3 and 2), and 4 (the eqiurre 
be ad part). But 9 + 12 + 4=35, the Btjuare retiuired. 
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Again, if 5 is divided into 4 and i, the sqnare of 4 is 16, twice the 
prod, of 4 into i is 8, and the square of i is i. Bat 16+ 8 + 1=25. 

2. Kequired the square of 25 in the terms of 20 and 5. 

ANAiiYSis. — ^Multiplying 20 bj 20 gives 25 = 20 + 5 

400 (the square of the ist part); 20x5 25 20 + 5 

plus 20X 5 gives 200 (twice the prod, of ^^ 400+100 

the two ports) ; and 5 into 5 gives 25 (the *^ ^ _l to 4. c 

square of the 2d part). Now 400 + 200 + 25 - — 5 

=625, or 25*. Hence, universally, 625 = 400 + 200 + 25 

The square of any number expressed in the terms of its 
parts, is equal to tJie sqtmre of the first part, pliis tivice the 
product of the two parts, pltLS the square of the second part 

3. What is the square of 23 in the parts 20 and 3 ? 

4. What is the square of 2^, or 2 +^ ? Ans. 6 J. 

5. What is the square of f or f +i ? Ans. 4. 



EVOLUTION. 

526. JEvolution is finding a root of a number. 
A Moot is one of the equal factors of a number. 

527. Boots, like powers, are divided into degrees; as, the 
square, or second root; the cube, or third root; the fourth 
root, etc. 

528. The Square Moot is one of the two equal 
factors of a number. Thus, 5 x 5 = 25 ; therefore, 5 is the 
square root of 25. 

529. The Cube Moot is one of the three equal 
fectors of a number. Thus, 3x3x3=27; therefore, 3 is 
the cube root of 27, etc. 

525. To what is the eqaare of a nnmber equal in the terms of Its parts 7 
506. WhatiBevolntion? A root? 538. Square root? 509. Onbe root? 



334 EVOLUTION. 

530. Roots are denoted in two ways: ist. By prefixing 
to the number the character ( i/), called the radical sign, 
with a figure over it ; as V4, VS. 

2d. By a fractional exponent placed above the number 
on the right. Thus, V9, or 9*, denotes the sq. root of 9. 

Notes. — i. The fi^furo over the radical sign (|/) and the denomi* 
nator of the exponent respectively, denote the name of the root. 

2. In expressing the square root, it is customary to use simply the 
radical sign (1/), the 2 being understood. Tlius, the expression 
^25=5, is road, " the square root of 25=5.*' 

3. Tlie term radical is from the Latin radiXf root. The sign (}/) 
is a cormption of the letter r, the initial of radix. 

531. A JPerfect Power is a number whose exact 
root can be found. 

An Imperfect Power is a number whose exact 
root can not be found. 

532. A Surd is the root of an imperfect power. 
Thus, 5 is an imperfect power, and its square root 2.23 + 
is a surd. 

Note. — All roots aa well slb powers of i, are i. 

Bead the following expressions : 

1. 1/40. 3. 119I 5. i.5i 7. 1/256. 9. Vff. 

2. V15. 4. 243S. 6. V29. 8. V45.7- 10. Vm- 
II. Express the cube root of 64 both ways ; the 4th root 

of 25 ; the 7th root of 81 ; the loth root of 100. 

533. To find how many figures the Square of a Number 

contains. 

ist. Take i and 9, the least and greatest integer that can 
be expressed by one figure; also 10 and 99, the least and 
greatest that can be expressed by ttvo integral figures, etc. 
Squaring these numbers, we hare for 

The Boots: i, 9, 10, 99, 100, 999, etc. 
The Sq-uares: i, 81, 100, 9801, loooo, 998001, etc. 



530. Uow aro roots denoted? 531. A perfect power? Imperfect? 532. k 
«nrd ? ^•iZ' How many flgares has tiie square of a number? 
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2d. Take .i and .9, the least and greatest decimals that 
can be expressed by one figure; also .01 and .99, the least 
and greatest that can be expressed by two decimal figures, 
etc. Squaring these, we have for 

The Roots: .1, .9, .01, .99, .001, .999, etc. 
The Squares: .01, .81, .0001, .9801, .000001, .998001, etc. 

By inspecting these roots and squares, we discover that 

I7ie square of the number contains twice as many figures 
as its root, or twice as many less one. 

534. To find how many figures the Square Moot of a 

Number contains. 

Divide the number into periods of two figures each, 

placing a dot over units' place, another over hundreds, etc, 

Tlie root will Imve as many figures as there are peiHods, 

Remark. — Since the square of a number consisting of tens and 
unitSy is equal to the square of the tens, etc., when a number has two 
periods y it foUows that the left hand period must contain the squan 
of the tens or first figure of the root. (Art. 525.) 



EXTRACTION OF THE SQUARE ROOT. 
535. To extract the Square Moot of a Number. 

I. A man wishes to lay out a garden in the form of a 
square, which shall contain 625 sq. yards : what will be 
the length of one side ? 

Analysis. — Since 625 contains two periods, its root operation. 
will have ttoo figures, and the left hand period con- 62^(^21; 

tains the square of the tens' figure. (Art. 534, Mem.) a 

But the greatest square of 6 is 4, and the root of 4 — 

is 2, which we place on the right for the tens' figure 45)^25 
of the root. Now the square of 2 tens or 20 is 400, ^^5 

and 625—400=225. Hence, 225 is twice the product of 
the tens' figure of the roct into the units, plus the square of the 
units. (Art. 525.) 

I ■ ■ - — -■ 

534. How many figures has the sqiiare root of a nomlier? 
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Bat one of the boon of thm product Is 3 times 30 or 40 1 th«m 
fore the other &ctor most be iz; divided 11740: and •25+40=5. 
the ftetat required. (Art. 93.) Taking a times 20 into 5=300 
(i. e., twice tlie product of the tena into the unite' figure of the root) 
from 3JS, Icvres 25 for the iqu/ire of the nnita' figure, the sqaara 
root of which is 5 Hence 25 is the square root of 625, and is there- 
fore tlie length of one side of the garden. 

2d AuALTHra.— Let the shaded part of joja*. jjJi. 

the diagram be the Bquare of 2 tuna, the 
first Bgure of the root ; then 20 x 20, or 
400 Bq. jde., will be ita conteols. Sub- 
tracting tiie contonts frora the given area, 
wo Lbto 625—400=225 sq. yda. to be added 
to it. To preserve lt« form, the addition 
mast l>c made equallj' to two adjacent 
eidea. Tlie question now is, what is the 
width of tlio addition. 

Binco the length of the plot is 2o jds., adding a strip i jard wide 
to two sides will take 20 + 20 or 40 sq, yds. Now if 40 sq. fda. will 
add a strip I yard wide to tho plot. 225 sq. jda. will add a strip as 
many yds, wido as 40 is contained times in 225 ; and 40 ie contained 
in 225, 5 times and 25 over. 

Tlint is. since the addition is to bo made on two sides, we double 
tlic niot or li'ngtli of ono sido for a trlol divisor, and find it is con- 
taincd in 225. 5 times, which shows the width of the addition to be 

Noiv the length of each side addition being 20 yds., and the widtb 
5 yds., the area of l)oth equals 20x 5 + 20 x 5,or 40K 5 = 200 sq. yards. 
But there is a vacancy at the u[iper corner on the right, whose length 
and breadth are 3 yds. each ; hence iis area=5 x 5, or 25 sq. yards; 
and 200 Hci- yd. + 25 sq, yd. =225 sq. yd. For the sako of finding the 
area of tlin two sido additions and tliat of tin- corner at the same 
time, we place the quotient 5 on the right of the root already found, 
and also on the right of the trial divisor to complete it. Mnltiplying 
the divisor thus completed by 5, the figure last placid in the root, 
we have 45x5 = 225 sq. yds. Subtracting tliis product &om the 
lividcnd, nothing remaina Therefore, etc. Hence, the 

5;! Whit la the flrnt Uep Id citractlni; the iiqnare root of a nnraberT Tlii! 
lecond! Thlrdt Fonrth! ilawprovcdt A'oj^. If tho triul dlviior Is not eon- 
tolQcd in the dlTldend, what munt be donet If there is 11 remainder aRer the 
rnoi of the latt perloil In found, wtal ? How many decimals docs the root of ' 
ducjmal fiaetloD tiave? 
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BuLE. — ^L Divide the number into periods of two figures 
eachy putting a dot over units, then over ererg second figure 
towards the left in whole numbers, and towards the righi 
in decimals. 

EL Find tJie greatest square in the left hand period, and 
place its root on the right. Subtract this square from the 
period, and to the right of the remainder bring down the 
next period for a dividend. 

IIL Double the part of the root thus found for a triai 
divisor; and finding how many times it is contained in the 
dividend, excepting the right hand figure^ annex the quotient 
both to the root and to the divisor. 

IV. Multiply the divisor thus increased by this last 
figure placed in the root, subtract the product, and bring 
dawn the next period. 

V. Double the right Jiand figure of tJte last divisor, arid 
proceed as before, till the root of all tlie periods is found. 

Proof- — Multiply the root into itself. (ArL 528.) 

Notes. — i. If the trial dirifior is not eontaiiied in the dividend, 
annex a cipher both to the root and to the divisor, and bring down 
the next period. 

2. Since the product of the trial divisor into the quotient figure 
cannot exceed the dividend, allowance must be made for carrying, if 
the product of this figure into itself exceeds 9. 

3. It sometimes happens that the remainder is larger than the 
divisor ; but it does not necessarily follow from this that the figure 
in the root is too small, as in simple division. 

4. K there is a remainder after the root of the last period is found, 
annex periods of ciphers, and proceed as before. The figures of the 
root thus obtained will be decimals. 

5. The square root of a decimal fraction is found in the same wav 
as that of a whole number ; and the root Avill have as many decimal 
figures as there are periods of decimals in the given number. 

6. The left hand period in whole numbers may have but one figure ; 
but in dedmalSt each period must have two figures. (Art. 533.) 
Hence, if the number has but one decimal figure, or an odd numJbtT 
of decimals, a cipher must be annexed to complete the period. 

536, Bbas0N8.~i. Dividing the number into periods of two 

fijjnres each, shows how m/iny figures the root irtD. ooatiite.^ 

15 
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ewiMee aa tn find ItaJirH fyare. For, the left hand period eonluii» 
(lie tqnare of this 6gure, and from tbu *quo/re Ihe root ie taaij 
tbnad. (Art, 534. Rem.) 

a, SubtrectiDg the iqvare of Clio Bret fi^ro of the root from tha 
i^ hn ltd period, showB what )b left for the other figuree ut the root. 

3. Thfl object of dinMing the firat Gg-ure of the root, and dividing 
the remaiadet bf it 08 a trial diviHor, is to End the next Ggure of tlie 
root. The remBlader coatajna twice tli-> product of the Una iato tha 
uniU; coDBCquently, diridinK this product by double tlietcoB' factor, 
the quotient will be tbo olhtr factor or uiiitif figure of the root. 

4. Or.referriDg to the diagram, it 'iBdoiMed bec&uee ther£i7iairi(I# 
must he added to two tiilm, to preserve the/nrm of the aquaro. 

%, The right hand flgare of the dividend is AFMpfed. to connter- 
balsQCO the omiauon of the eiplur, nhlch properly belongB on the 
right of the trinl divisor. < 

6. The quotient (igiin<. is placed in the root; it ia also annexed to I 
the trial divisor to eomplele it. The divisor thus completed la | 
mnltipllod by ihu Bucond Cguroof the root la find the cantenU ot iha 
ndditioDH thus mode. 

The reasona for the atopa in obtaining other figurca of tho root 
may bo ehown Id a simitar manner. 

a. What IB the square root of 381.0304? Am. 19.52. 

BroeE6Ti(m. — Since tho number contains decimals. »e begin at 

the unil^ plnef, and conntlng both wave, have fonr periods ; ua, 

381.0304- '^'le root will thereture have 4 fignroa. fiat there ara two 

periadt of decimal* ; hence ws point off two decimala in the root, 

3, "WTiat is tlie square root of 1012036 ? A718. 1006. 

4. What is the Bqunre root of a ? Atts. i.4i43i4-< 
Extract the Bqtiare root of the following numbers : 



5. 182319. 


II. .1681. 


17- 5- 


23- 1 9-5 364- 


6.5I696I. 


T2. .725. 


18.7. 


S4- 3283.29. 


7- 595984- 


13. .rz6i. 


19.8. 


25. 87-65- 


8. 3.580. 


14. 2.6752. 


30. 10. 


26. 123456789. 


9. .4096. 


15.4826.75. 


21. 11. 


27.61723020.96. 


10, .120409. 


16. 452-634. 


22. 12. 


28. 9754.60423716. 



jjfi. Why dlTldo thfl uiimher Into perlode of two fl^nres aich I Wbj aablPKt 
theaqmirBotthe Hirst agnru from the periiKl! Wlij rtoublo ILl- flrsl. Dgiireoflho 
root for a trial aivleor! Why nnill tbo liglil hand agnrc of ttii- dividend • Whf 
jiTmb the qootlenl fifftiro on Uiu rl^ht nf the trial divisor? Why mnltlplj tbi 
Inal dlrlEiic Uins completed h j Iba tgaia lust [ilnced In the root I 
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537. To find the Square Moot of a Common Fraction. 

L When the numerator and denonihiator are both perfect 
sqtiaresy or can he reduced to such^ extract the square root 
of each term separately. 

n. WJien they are imperfect squares, redtice them to 
decimals, and proceed as above. 

Note. — To find the square root of a mixed number, reduce it to 
an improper fraction, and proceed as before. 

29. What is the square root of x\? 
Analysis. — A=|, and i/J=|, Ans. 

30. "What is the square root of | ? Ans-.^y^s +, 

31. What is the square root of i| ? Ans, 1.1726 +. 

Find the square root of the following fractions : 

32. Hi' 35' 6f 38. Iff. 41. I A. 
33' f 36. i3f 39- U%' 42. 27t?^. 
34. iV 37- i7i 40. iff- 43- 5iii- 



APPLICATIONS. 

« 

538. To find the Side of a Squetre equal in area to a 

given Surface. 

1. Find the side of a square farm containing 40 acres. 

Analysis. — In i acre there are 160 
sq. rods, and in 40 acres, 40 times . o^^^ti^n. 

160, or 6400 sq. rods. The ^/6400= 40 A. X 160=6400 sq. r. 
80 r. Therefore the side of the farm is 4/6400= 80 r. Ans. 
80 linear rods. Hence, the 

Ettle. — ^I. Extract the square root of the given surface. 

Note. — iTie root is in linear units of the same name as the given 
surface. 

2. What is the side of a square tract of land containing 
1 102 acres 80 sq. rods ? 

537. How find the square root of a common ftvction? Note, Of a mixed 
immber ? 538. How find the Bide of a square equal to a given Borikce f 
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3. How many rods of fencing does it require to iucloaa 
a square &nii which coatuina 133 acres ^o sq. rods? 

4. A bought 14161 fruit trees, which he planted bo as 
to form a square : how many trees did he put in a row ? 

5. A general haa an army of 56644 men: how many 
must he place in rank and file to form them into a square ? 

539. A Triangle ie a &gxae'ba.y^ three C 

tideit and three angles. 
A Rifjht-anyted Triangle is one tliat 

containe a Hght angle. (Art, 260.) 

The Bide opposite tlio right angle ia called the 
hjipothemue ; the oilier two Bidee the base and ^ 
perpendiaUar. i^ c^^ ^ 

MO, The square described on the hypothenuse of a right- 
angled triangle is equal to tlie sum of the squares described 
OH the other two sides.* ' 

541. The truth of thia principle may 
be illustrated thun: Take any riffht-angled 
triangle ABC; let the liypothenuse A, 
be s in., tlie base b, 4 in., and tbo por- 
pendicular p, 3 Id. It will be seen that tlie 
Hquart' of h containe 25 sq. In., the square 
oft 16 sq. in., and the square ofp geq. in. 
Now 25 = 16 + 9, which accords with the 
proposition. In like manner it may be 
shown that the priiici[>le is true of all 
li^ht-uDgled triangles. Hence, 

542. To And the Hypothenuse, tlw Base and Perpendioutar 
being given. 

To the square of the base add the square of the per — 
pendicular, and extract the square root of their sum. 

lyi. What le R triangle! A rlpht-angled Irianglef Draw a ngbt-tatg]^^^ 
triangLeT The side oppoalto the rlgbt-angle colled! The other two side^ t 
j,o. To wliat l8 Ihe square <>t Uie hypottienDae equal! 5,1. Illustrate thie prin- 
ciple by a fl/^i-e? 543. Hoir Bud the bypollicntiBe vben Che baee (od p^ip 




* Thonuon'a Oeometrr. IV. [ i ; Euclid, I, 47. 
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I. To nnd the Bane, the Hypothenuse ind Perpendicular 



From lJi6 square of Ihe hi/jtolJieause lake Ihe squfiro 
f iJte perpendiculaT, and extract the square ruut of tha 
pmaiiider. 

To find the Pei-jtendicular, the Hypothenuse and 
Base being given. 

lYom the square of the kj/pothenuse iaie the square 
fthe base, atid extract the square root of tlie remainder. 
ISOTB. — The pupil should draw figures correBponding with the 
'itioDH of tho following problems, and indicalo the ports given ; 

. The perpendicular height of a flag-etaff ia 36 ft. : 
that length of line is required to reach Irom its top to & 
Int in a level surface 4S ft. from its base ? 

, — TUb square of tho baao . . =48 x 48=3304 
" " perpeiidicular=36x 36=1296 
The square root of their sam = /36oo=6oft, Ani. 

7. Thehj'pothenuse of aright-angled triangle is 135 yds., 
e perpeudicular 8 1 yds. : what ia the base ? 

8. One side of a rectangular field is 40 rods, and the 
istance between its opposito eornera 50 rods : what is the 

length of the other side ? 

9. Two vessels sail from the same point, one going 
^dae south 360 miles, tlio other due east 250 miles: hoiV 
^Htr apart were they then ? 

^K 10. The height of a tree on the bank of a river is 100 fb, 
Bttid a line stretching from its top to the opposite side is 
144 fL: what is the width of the river? 

II. The side of a square room ia 40 feet: what is tho 
distance between its opposite corners on the floor ? 

. A tree was broken 35 feet from its root, and struck 
3 gronnd 21 ft. from its base: what was the height of 
a tree? 

' finil UiB bate when the other twD BldsB are giiDU r 144. now find 
{|» perpeudicDlar vbsu Ihc oilier two sldea are irlven I 




SIMILAR FIQUItB 



SIMILAR FIGURES 



hich have; the, ' 



t 



545. Sltnifar Figures arc thoso which have the 
same form, auil their like dimensiotts projmrtional. 

Notes. — r. All drdet, of wlmtever raagaitude, are dmilar. 

a. All tquaret, fgiiilaterid triangle*, and regular polyginif are 
rimilar. Auii, nnivL-rsallj', 

All rectilinear fgurm are BinQilar, when tlieir several angles are 
egwil each to each, aud tlielr like dimtnidnnt prnportimuU. 

3. TliD like dinmoBiuDB uf circles are tlieir diameters, rclii, and 
tm/ererujsi. 

546. The areaa of similar fig^ircs arc to eiich other aa 
the squares of their like dimensious. And, 

Convereely, the like dimentions of similar jiguren are to 
each other as the stjuare roofs of tboir areas. 

13. If one side of a triangle ia 12 rods, and ite area 
7a Bq. rods, what is the area of a similar triangle, the 
corresponding aide of whieh is 8 rods ? 

SOLnTiON, — {izj' : (8)" ; 1 72 : Am., or 3a gq. mde. 

14. If one aide of a triangle containing 36 sq. rods is 
8 rods, what ia the length of a con-esponding side of a 
similar triuugle which contains 81 sfj. rods ? 

BO-cnoH.— v/36 : /Si : : 8 ; Am., or ta rods. 

15. If a pipe z inches in diameter will fill a cistern in 
42 min., in what time will a pipe 7 in. in diameter fill it? 

547. To Und a Mean I^rojMrtiotial between two Humbert. 

16. Wliat ia the mean proportional hetween 4 and 16 ? 
AtjALYBls. — When three numbers are proportionni, Iha product of 

the estremea ia cqaal W the aquare of tlie mmn. (ArtH. 487, 490.) 
But 4x 16=64 ; and 1/64=3. Ana. Hence, the 
Rule. — Extract the square root of (heir produd. 

Find the mean proportional between the following: 
17. 4 and 36. 19. 56 and 72. 21. Jf and ^. 

t8. 36 and 81. ao. .49 and 6.25, 22. -^ and 7%. 
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FORMATION OF CUBES. 
, To lid the Cube of a Number in the terms of its parts, 
I. Find the cube of 32 in the termfl of the parts 30 and 3. 
.ABAI-rsliJ.— 32=30 +z, »nd 33'=00 + 3>x(30 + a>xt30+a,) 

32=30 -i -a 
96""=>y + {30xs) 

64 = j] 0^g)- f3.* 

1024=30' + 2 Jl ,30 X 3> + 2* 



32768 = 30' + 3 



i(3o'xa)i-i3ox2»j 

(3^J<3) + IX l30j( 2')-t-g* 

; (30* X 2) + 3 K (3o Ji 3*) + »>. 



jfceL 




lX3«=«7t 



it Oi Ihne '. Let the (liogr&m repreaent > 
(nbe wbuee aide a 30 ft. ; its cuatoitta= 

*i cube of 3 tens, or 2700 cq. it. 

What addUUiiu must be made to tbis 
cube, and hovr made, to preeervo Unferm, 
ood make it e<]aal to tbe cube of 33. 

ist. To proecTFQ its cubical form, tbe 
additions moat be oqualiy madu on tkree 
(HfJAMnt sides ; Bs the top, front, aad right. 

sd. Blnce 33 is 3 more tliaa 30, it follows tbat this cubs umst be 
toftde a ft. longer, a ft. wider, and 2 ft. bigher. that ita lengti', 
breadtli, and tbiokneBs may eacb be 32 ft. 

But Bfl tbe side of ibis cube is 30 ft., thii conlentt of eacb of tbeae 
■ddlUonamust becqoal to tbe square of the tens {30*) Into 3, the units, 
■nd their luai must bo 3 times (30* x 2)=3 x goo x 2 = 5400 en. ft. 
. Bol there are three yacaocies along tbe edges of tbe cobe adjacent 
to the aJditiona. EucU of these vacancies is 30 ft. long. 2 ft. wide, 
snd 2 ft. thick ; hence, the contents of each equals 30 x 2'. and the sum 
of their conteulB equals 3 times tbe tens into the square of the units 
=3 times (30 K a')=3x 30 " 4=360 cu. ft, But there Is still another 
vacant/ at the junction of the comer additions, whose length, 
hraadth, and thickness are each 2 ft., and whose contents are equal 
to 3'=3x2j(2=8. The cube is now complete. Therefore 32"= 
27000 (30^ + 5400 (3 times 3o'x2j + 36o (3 times 3Qxa') + 8 (2')= 
32768 cu. ft. In like manner It may be shown that, 

J43. To vbal In the cube of » oa 
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TTie cube of any number comisting of tens and units is 
equal to the cube of the tens, plus 3 times the square of th 
tens into tlie units, plus 3 times tlie tens into the square of 
tlie unitSy plus the cube of tlie units. 

549. To find how many figures tha Cube of a Number contains. 

iBt. Take i and 9, also 10 and 99, 100 and 999, etc., the least and 
g^atest integers that can he expressed by onCy two, three , etc., figures. 

2d. In like manner take .1 and .9, also .01 and .99, etc., the least 
and greatest decimals that c^n be expressed by one, two, etc., decimai 
figures. Cubing these, wo have 



The root land i**— i, - - - 


.1 and 


.l3=.I 


9 " 9»==729, - - 
" 10 " 10*= 1000, - - 


- -9 •* 

- .01 " 


.9"»=.729 
.01 *'*— .000001 


99 " 99^=970299, - 
** 100 " 100"= lOOOOOO, - 


- .99 " 

- .001 " 


.99'*=. 970299 
.ooi^ .000000001 


" 999 " 999'- 997002999, 


-.999 " 


.9998=. 997002999 



By comparing these roots and their cubes, we discover that 

77ie cube of a number cannot have more than three times 
as many figures as its root, nor but two less. Hence, 

550. To find how many figures the Cube Hoot contains. 

Divide the number into periods of three figures each, 
putting a dot over units, then over every third figure 
towards the left in whole numbers, and towards the right 
in decimals. 

Remakes. — i. Since the cube of a number consisting of tens and 
units is equal to the cube of the tens, plus 3 times the square of the 
tens into the units, etc., when a number has two periods, it follows 
that the left hand period must contain the cube of the tens, or first 
figure of the root. 

2. The left hand period in whole numbers may be incomplete, 
having only one or two figures; but in decimals each period miisi 
always have t^ij^e figures. Hence, if the decimal figures in a given 
number are less than three, annex ciphers to complete the period. 

How many figures in the cube root of the following : 

2. 340566. 4. 576.453. 6. 32.7561. 

3. 1467. 5- 5-7321. 7- .456785- 

•_ _^ 

549. How many flgnreB has the cube of a number? 



01' THE CUB 



Vavb 



32768(33 

OCS768 



EXTRACTION OF THE CUBE ROOT. 
551. To extrict the Cube Boot of a Number. 

I. A inan having 32768 marble Mocks, each being a 
cubic fuot, wishes to arnuiga them into a single cube; 
'hat must be its side ? 

Analysis. — Since 32768 contains two porioda, opeiutioh. 
know iis rool will liave two figTires; also lliat 
the left baud period coniains the eabe of tLc Ult» 
or firgi figure of llie root. (Art. 550. Baa.) 

The grealGBt cube in 3a is 27, and its root ia 3, 
^rliicli we placQ on the right for the t«aa or Grst 
figure of tlie root. Subtracting its culie froio tbo . ..7 
fiict period, and bringing down tiie next period 2884 5768 
to the right of the remainder, we have 5768, wliich 
by the formation of the cube is equal to 3 timea the square of the 
tena' figure into the units, plus 3 limes the tens into the square of 
the uuita, plus the cube of the unite. We therefore place 3 times 
the Eiinare of the tena or 2700, on tho luft of the dividend for a 
trial divisor ; onJ. dividing, place the quotient a on the right for iho 
rmita' figure of tlie root. 

we add to it 3 timce 30 the tena into z 
re of the units, making it aaSj. Multi- 
uplpted by the unils' figure 2, we have 
the divideud. Ana. 32 ft. 
Or thus: Let the cube of 30, the tens of the root, be represented 
bj the large cube in the set of cubical blocks.* The remainder 5768, 
JH to be added equally to three adjacent eidea of this cubo. 

To aacQrtain the thickness of theee aide odditiona. we form d trial 
divisor by squaring 3, the Crat figure of the root, with a cipher 
Annexed, for the area of one aide of thia cubo, and multiply this 
3 for the three side additions. Now 3o'=3ox3o=900; 
3=2700, tiiB trial divisor. Dividing 5763 by 2700, the 
a 3. which shows that the aide additiona are to bo 2 It 
is placed on the right for the uuita' ligare of the root. 



To complete the diviaor, 
units^iBo; also 4, the aqua 
plying the divisor thus coi 
a3'84 X 1=5763, the Bi 



tmalnder after the r 



Qrioaia Ibnnd. howf 



^ mpTts^DI thcsn odiliUona, plmi ihe cutrcspandin^ layers on 
I tli« top, fruut, »nJ right of the lerfjro cube. Bol we discovvT threa 
uicic« alixig tbo ulgm ot tliu Inrge cube, ciicb of wUich is 30 fi. 
I Iciiig, t &■ wide, uid 9 ft. tlilok. Filling tliese TacaucieB with the 
I «nmH[iotitliiig rootBna"'" blocks, wo tliscover another TBcancy ai 
I tha juBctliin of tlm coriiera juel llllal, wLobo length, breadth, ond 
IlikkuoNa are each a ft. This is fiUed by the Bmiill cube. 

To comi>lt>t« the trial divisor, wo add thu area of one side of each 
^ Ot the corner additions, vii., 30 x 9 k j, or iSo sq. ft., also the area of 
ona tide of tho arooll cubo=ixa, 074 sq. ft. Now 27001-180+4= 
S884. The diviBur is now mmpOBud of tho area nf 3 adea of the 
l&lge cube, plus the area of one aide of each of the corner addlltoDS, 
plus the uea at onu isido of the amall cul>(^ and is complete. 

Piaally, to aseenain the contents of the several addjljoot, we 
multiply tho diviswr thuE completed by z, thelaat figure of the root, - 
And 3SS4 K a=S763. (Art. 249.) Subtracting tho product from the 
dividend, nothing remains. Ilencc, the 

Rule. — I. Divide the number into periods of three figures 
each, puttiitg a Hot over units, then over everi/ third figure 
towards the left in tohole numbers, and towards the right 
in decimals. 

n. Find the greatest cube in the le/i hand period, and 
place its root 07i the right. Subtract its cube from ilie 
' period, and to the right of the remainder bring down the 
next period for a dividend, 

IIL Multiply the square of the root thus found with a 
cipher annexed, by three, for a trial divisor; and finding 
how many times it is contained in the dividcnd,write the 
I quotient for the second figure of the root. 

IV. To complete the trial divisor, add to it three times 
I the product of the root previously found with a cipher 

annexed, into the second root figure, also the square of Ihe 
I second root figure. 

V. Multiply the divisor tints completed by the last ftgurs 
\ placed in the root. Subtract the product from the divi- 
dend; and to the right of the remainder bring donm the 
next period for a >iew dividend. Find a new trial divisor, 
as before, arid thus proceed till tho root of tho last period is 

Ljimnd. 
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not contained in th« dividend, pat 
tUe right of the divisor, and bring 



Notes. — i. K a trial divisor is 
B Hphfr in tlie root, two cipher* oj 
down the neit period. 

s. It' the product of tlie divisor completed ioto the Sgiire last 
placed in the mot eteeeda the dividend, the root Qgure Is wo Itage- 
t^nic:tiniea the remuiuder is larger tlian the divisor completed; bat 
ii does not neoeaaariiy follow that the root figtire is too gmaU. 

J. Wiipn there are three or more periods in the given number, the 
first, s(?cond, and subaequeat trial divisors are found in tba eama 
manner as when tbero aro onlf two. Tliat is, disregarding its true 
local valne, wo simpl/ multipljlhe square of the root already found 
with a ci[iher annosed, by 3, etc 

4. If there is a remaindfr aftur the loot of the last period is found, 
auoei periods of ciphers, and proceed as before. The root Sguree 
thns obtained will be dcnmali. 

ky The cube root of a decinuU fraction is found in the same way as 
kt of a whole numlier ; and will have b^ many decimal Gguies as 
ere are periods of decimals in tho iiuLuber. (Art. S4().) 



. Dividing tie nninber Into periods shows 
o find tho JlrsI 
jDtuns the cube 0/ 

It jigvre of the 
t Is agiiO'red ti 



552, HBiSOKB.— 

how many figuros the root contains, and enables u 
Jlgure of the root. For, the left hand period c 
the jiril figure of the root. (Art. 550.) 

!!, The object of the trial divisor is to find the !i 
root, or the thickneu of the side additions. The r 
find the arm of one tide of the cube whose root is found, the cipher 

ing annexed because the first figure is ten*. This square is tnulti- 
" by 3, because tho additioca aro to bo made to thret tidei. 

3. The root previously found is maltiplied by this second figure 
find the area of a side of one of tic vacancies along the edges of 

cabe already found. This product is multiplied by 3, because 
there are tliroe of tlieso Tacancies ; ami the product is placed under 
the trial divisor aa a correction. Tbe object of squaring the ueimd 
figure of the r«ot is to find the area of one ride of the cubical vacancy 
at the junction of the corner vacancies, and with the other correction 
thiH is added to the trial divisor to complete it. 

4. The divisor tlias completed is multiplied by tho second figure 
of the root to find the eontenti of the eeveral odditione now made. 



to poriodBotthreoBgnreB? Wlwt ie the uhjecl 
m root olroadj foazidT Whj annex n cipher to 
3 1 WTij Is the rnnt jirevionaly fcmnd ninlll- 
uotl WhymnltiplylhiB prodnri hj3t Whj 
It* Wh; multiply tho lUiiBorwbunconipliited 



SSI. Whv dlvlilB tho numbo 
of a [rial divisor? Wliy squa 
Itf WSjr multiply this Fqnnn 
"ribf tbesccnndfignroof 1 

ond fls^re of tbe 101 



OPERATIOH. 



• • • 

130241.300(50.6 + 

750000 5241.300 
9000 



36 



759036 



455421^ 
687084 Bern. 
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2. What is the cube root of 130241.3 ? 

Anaja'sis. — Having completed tbo» 
])on(Ml uf d«^iiiial8 by annexing two 
ciphers, wo Gnd the first figure of the 
rt)<)t OS al>ove. Bringing down the 
next i)criod, the dividend is 5241. 
The trial divisor 7500 is not contained 
iu the dividend; therefore placing a 
cipher in the root and two on the 
right of the divisor, wo bring down 
the next period, and proceed as before. 

3. Cube root of 614125 ? 6. Cube root of 3 ? 

4. Cube root of 84.604 ? 7. Cube root of 21.024576? 

5. Cube root of 37324S ? 8. Cube root of 17 ? 

9. What is the cube root of 705919947264? 

10. What is the culx3 root of .253395799 ? 

11. What is the side of a cube which contains 628568 

cu. yards ? 

Note. — The root is in linear uniU of the same name as the given 
contents. 

12. What is the side of a cube equal to a pile of wood 
40 ft. long, 15 ft wide, and 6 ft. high ? 

13. What is the side of a cubical bin which will hold 
1000 bu. of corn; allowing 2150.4 cu. in. to a bushel ? 



553. To find the Cube Root of a Cotnmon Fraction, 

If the mimerator and denominator are perfect cubes, or 
can be reduced to such, extract the cube root of each. 

Or, reduce the fraction to a decimal, and proceed as before* 
Note, — Reduce mixed numbers to improper fractions, etc. 

14. What is the cube root of -j^? Ans. |. 

15. Cube root of f ? Ans. .75 +. 

16. Cube root of y^^^ ? 18. Cube root of -^^^ ? 

17. Cube root of ff^J ? 19. Cube root of 8i| ? 



553, How find the cube root of a common fraction ? Note, Of a mixed numberf 



8IHILAB SOLIDS. 349 



APPLICATIONS. 

554. Similar Solids are those which have the same 

forrriy and their like dimensions proportional. 

Notes. — i. The like dimensions of spTieres are their diameters, 
radii t and circumferences; those of cubes are their sides. 

2. The like dimensions of cylinders and cones are their altitudes^ 
and the diameters or the circumferences of their bases. 

3. Pyramids are similar, when their bases are similar polygons 
and their altitudes proportional. 

4. PolyJiedrons (i. e^ solids included by any number of plane faces) 
are similar, when they, are contained by the same number ot similai 
polygons, and all their solid angles are equal each to each. 



k The contents of similar solids are to each other aa 
the cubes of their like dimensions; and, 

Conversely, the lihe dimensions of similar solids are aa 
the cube roots of their contents. 

1. If the side of a cubical cistern containing 1728 cu. in. 
is 1 2 in., what are the contents of a similar cistern whos6 
side is 2 ft Ans. i * : 2^ : : 1728 en. in. : con., or 13824 cu. in. 

2. If the side of a certain mound containing 74088 cu. ft. 
is 84 ft., what is the side of a similar mound which con- 
tains 17576 cu. ft.? 

3. If a globe 4 in. in diameter weighs 9 lbs , what is the 
weight of a globe 8 in. in diameter? Ans. 72 lbs 

4. If 8 cubic piles of wood, the side of each being 8 ft.^ 
were consolidated into one cubic pile, what would be the 
length of its side ? 

5. If a pyramid 60 ft. high contains 12500 cu. ft., what 
are the contents of a similar pyramid whose height is 20 ft. ? 

6. If a conical stack of hay 15 ft. high contains 6 tons, 
what is the weight of a similar stack whose height is 1 2 ft. ? 

mm-,- — ■■-■■—-.■ . .. ■ ■ ■ ■■■■ ■■—.■■■■ — -■■■ -■ , — — ,, ,._ ■■,,» _^ 

SSi, What are similar solids ? Note. What are like dimensions of spheres y 
Ofcylinders and cones.? Of pyramids? 555. What relation have sixnilar soUda ? 
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ARITiniETIOAl. PKOGRESSIOX 



An Arithmetirat Proffreasioti, is a ssnm 
tra wliidi iiicreftstt or decrvase by a comvuin dif- 



auntbtrtB rormiug' the sories aio raHod tlie Term*- 
Th«jln(Mi4 titt tfrms tra llio Ettremct; ihe'iiitermediaU toms 
Iho JTajm. {Xna. 476. 4840 

657. The Common Difftrenee ia tbe Oiffijrcnoc 
botwwD the Booccseivu U'rms. 

55S. An .'l8CMI(fJ>i|7 Series is one in which the eaccee^T« 
t«Tiiia ijicntasi.' ; ui, 2, 4, 6, S, :□. etc., tho onnunoa diflerence btiog 3. 

A l>r*re>itUnfi Serim Is one io wbioli the euccessiTe lorms 
drrniWD ; db. i;, la, g, 6, etc., thu commou difi^rence being 3. 

559. 't ■rilliniiitical progreBsion there are fitn> partt or eienteaU 
to bo ponaiderod, tIk. : the j!r*( (erm. the /aJrt (enn, the numbrr tf 
term*, tbu wtimion differenee, und the >uni of all the terme. TlieEO 
{■rtsaruMi raUtod to e&ch uLhur, th&tif 11117 three of Utem are^vea, 
Uio other two m&y bo foiind, 

, the First Term, the Number 
in Difference being given. 

I. Itt!i|iiirL'il tho last teiTa of the ascending series haying 

J ttfniifl, its Qrat ti'rm being 3, and its coumiun difference i, 

Abai.tsih. — Prom the definition, each Bucceoding term ia roond 

hj atiding (ht eomman differ^tee to the preceding. The series is: 

3, 3 + 2, 3 + (2 + 2), 3 + (a + a + a). 3 + (2 + 2 + 2 + 2). etc. Or 

3. 3 + a. S + Cas-s). 3 + (2x3). 3 + (2«4),etc. That is. 

561. The Li»t 1 
tile pToduet at the 
Ute I. IleDCC, tlie 

RcLE. — MuUiply the common difference bg ilie numier 
of terms less 1, and add the product to tlie first term. 



I, How find Iho laul 



AEITIIMETiCAL PIIOORESSION. 35 1 

Noteb, — r. In a dactnding series the prcxluet mnHt Iw iialitnKt4d 
from \he llrst t<?rm : fnr, in this case each Bucceeiliag ttTtn la fnund 
li; snbUacciD^ the commoD diffumnce from Clie preceding torms. 

2. Aoy term in a eenva may he found by tho precediug tiilo. 
Fur. the series may be Happosed to stop at any term, and thut ni&y 
be considered, for tlie time, ae the last. 

3. If the last terjii ia ^ven, and the lirst term roquirixl, in-Btrt the 
order oftAe terms, and jirorad ojt aboce. 

2. If the first term of an asccndinfr series is 5, tlie 
commun difFerenee 3, and the number of terms 11, wlmt 
13 the last term ? Ans. 35. 

3. The first term of a descending seriea ia 35, the com- 
mon difference 3, and the number of tonna 10: what \i 
the hist ? 

4. Tho last term of an ascending seriea is 77, the number 
of terms 19, and the common difference 3: what is tho 
Crst term? Ans, 23. 

5. "What is the amount of $150, at ■}% simjile ititcR-st. 
for 20 years ? 

562. To find the Xumher of Ternifi, Iho EKtremes, and 
the Common Difference being given. 

6. The extremes of an arithmetical series are 4 and 37, 
and the common difference 3 : what is thennmber of terms? 

Akaltbis. — The last term of a eenea ia eqnal to the first lonn 
i7ter&i*ed or dimiiiiiihKd hj tho product of the common difterence 
Into the number of terms less i. (Art. 561,) Therefore 37—4, or 
33, is the product of the common dUForence 3, into the number of 
terms leas i. ConBequenlly 33-^-3 or 11, muatbe the n amber of terma 
i,or i2,isthoanawerrequiriid. (Art. 93.) Hence, the 

kBuLS. — Divide (he difference of Ihu extremes ly the com- 
difference, and add i to the quotient. 

. The youngest child of a family ia i year, the oldest 
, and the common difference of their ages 2 y. : how 
toany cliildreo in the family ? 



353 ABITHXETICAL PBOQBESSIOS'. 

563. To find tha Cotntnon jyifference, the Extremes and 

the Number of Terms being given. 

8. The extremes of a series are 3 and 2 1, and the number 

of terms is 10 : what is the common difference ? 

Analysis. — The difference of the extremes 21—3=18, is the pro- 
duct of the number of terms len 1 into the common diflbrence, and 
10— I, or 9, \A the number of terms less i ; therefore 18+9, or 2, is the 
c >mm )n dificrence required. (Art. 93.) Hence, the 

Rule. — Divide tJie difference of the extremes by the 
number of terms less i. 

9. The ages of 7 sons form an arithmetical series, the 
youngest lK»ing 2, and the eldest 20 years: what is the 
difference of their ages ? 

564. To find the Sum of all the Terms, the Extremes and 

the Number of Terms being given. 

10. Required the sum of the series having 7 terms, the 
extremes being 3 and 15. 

Analysis — (i.) The scries is 3, 5, 7, 9, 11, 13, 15. 
(2.) Invorting the same, 15, 13, 11, 9, 7. 5» 3- 
(3.) Adding? (I.) and (2.). 18 -h i8-f i8-f iS-f i"8-f 18 f i8=twieetheiQm. 
(4.) Dividing (3.) by 2, 9 + 9 + 9 + 9 + 9 + 9 + 9=63, the nm. 

By insi)octing these series, we discover that half the sum of the 
extremes is equal to the average value of the terms. Hence, the 

Rule. — Multiply half the sum of the extremes by tlie 
number of terms. 

Remark. — From the preceding illustration we also see that, 
The sum of the extremes is equal to the sum of any iioo terms 

equidistant from them ; or, to ttoice the sum of the middle tern» . if 

the number of terms be odd. 

11. How many strokes does a common clock strike in 
12 hours? 



563. How And the common difference when the extremes and number of terma 
ftrc ^ven ? 564. How find the sum of aU the terms, when the extremes v^ 
number of terms are given ? 



GEOMETRICAL PEOaKESSIOKl 

565. A Geometrical Progression is a series o 
nmnbera which increase or decrease by a comrnon ratio. 

Note. — ^Tha series is called Aneeiiding or Hexendiiij, ftccording 
as tlie terms iitcTnase or decrease, (Art. 558.) 

566. Id Qeometricftl ProgrcHsion there are alsa jIm pnrtt or 
dements to be conaidpred, viz.: tlie jlrst term, tlie last term, the 
number of terms, the Tatio, and the sum of all the terniH. 

567. To find the Lout Term, Ihe First Term, the Ratio, 
and the Number or Terms being given. 






I. Required, the last torm of an asconiling Bcriea haviEg 
terms, the first term being 3, and the ratio 2. 
AKAIiYBta. — From the definition, tho Ecriea is 

3x(2xa), 3>t(2x2xa), 3x(3y3xa>c2), etc. Or 



3«2^, 



tona is equal to the fitst 

power whose index is one Icaa than thonvmber 



That is, 
mnltiptied b; the 



KcLE. — MuUiply thefirsi term by that power of the ratio 
whose index is i less than the number of terms. 

Notes, — r . Any term in a Beriea may be found by the preceding rule. 
For, the series may be supposed to atop at that term. 

a. If the last term is given and tho Bret required, interl the order 
of the terms, and proceed as aiio'ee. 

3. The preceding- rule ia applica-ble to Oatiiptmnd InlereH; the 
priTieipnl being tho first term of ths series ; the inumnt of $1 for i 
year the ratio; and the number of years plus i, tho number of terms. 

2. A father promised his son 2 eta. for the fleat example 
he solved, 4 eta. for the second, 8 eta. for the third, etc.; 
what would the aon receive for the tenth example ? 

3. What ia the amount of $1500 for 5 jears, at 65:^ com- 
ponnd interest ? Of $2000 for 6 years, at 7^ P 
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568. To find the Sum of all tf^e Terms, the Extremes 

and Ratio being given. 

4. Required the sum of the series whose first and last 
terms are 2 and 162, and the ratio 3. 

Analysis. — Since each succeeding term is foand by multiplTing 
the preceding term by the ratio, the series is 2, 6, iS, 54, 162. 

(i.) The sum of the series, =21-6+18 + 54+162. 

(2.) Multiplying by 3, = 6 + 18 + 54 + 162 + 486. 

(3.) Subt. (i.) from (2.). 486—2=484, or twice the sum. 

Therefore 484+2=242, the sum required. But 486, the last term 
of the second series, is the product of 162 (the last term of the given 
series) into the ratio 3 ; the difference between this product and the 
first term is 486—2 or 484, and the divisor s is the ratio 3—1. 
Uence, the 

Rule. — Multiply the last term by the ratio, and divide 
the difference between this product and the first term by the 
ratio less i. 

5. The first term is 4, the ratio 3, and the last term 972 : 
what is the sum of the terms ? 

6. What sum can be paid by 12 instalments; the first 
being $1, the second $2, etc., in a geometrical series ? 

569. To find the Sum, of a Descending Infinite Series, the 

First Term and Ratio being given. 

Bemabk. — In a descending infinite series the last term being 
infinitely small, is regarded as o. Hence, the 

Rule. — Divide the first term by the difference bettoeen^ 
the ratio and i, and the quotient will be the sum required. 

7. What is the sum of the series f, J, ^, -j^, continued 

to infinity, the ratio oeing ^ ? Ans. i\. 

Note. — The preceding problems in Arithmetical and Geometrical 
Progressions embrace their ordinary applications. The others involve 
principles with which the pupil is not supposed to be acquainted. 

568. How find the sum of the terms, when the extremes and ratio are given? 
569. How find the Bum of an infinite descending series, when the first term and 
ratio are given ? 



■ MENSURATION. 

570. Mensuration ia the meaanremcJit of magni- 
tude. 

571. IflaffiiitiKle ia that wliich has one or more of 
the three dimenEions, length, breadth, or IMckness; a^ 
lines, surfaces, and solids. 

A Line is that which has Imigth without breadth. 
A Surface ia that which has length and breadth, 
without thichness. 

A Solid ia that wliich has length, breadth, and thickness. 
57Z A Quadrilateral Ftgure ia one which has 
four aides and four angles. 

Notes. — t. If all its sideH are Btrai({Iit lines it is TeclUineiiT. 

a. If all ila ao^lea are right angles il ia rcctaagrdai'. 

3. Figarea which bavo more than finir Hides are called Polj/gont. 

573. Quadrilateral Bgnraa are commonly divided into therec*- 
bukIi?, eqiiure, paraJlelogTatn, rhombos, rhomboid, trapeziimi, and 
trapezoid. 

cctaDgn:ilBr flgores, the B<|iiare, etc., sen 

574. A Ithombiiti ia a quadrilateral / / 
■which has all its sidc-a eq'itil, and its angles / /' 
oblique. £^ f 

575. A 'Rhaniboitl ia a quadrilateral ^ 

In which the oppogite Bides only are equal, and A 7 

kU ita aagles are Migue. / / 

576. The oid'lljid* of aqnadrilateral flguro / / 

haTinfr two parallel aides ia the perpeudiculur A 
distance between these sides ; as, A, L. 

QT], A Trapezium is a quadrilateral which has only two of 
its wdes parallel,* (Seo next Fig.) 




D 
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578L -^ IHagcnai is a atrmi^ht lioe joining tlie 
Terticv* of two aaglet* no€ adjacent to each other'; 
a*. A D 

579. "^^ rf^mmon mcasHring unit of sorfiues Is 
A *f'i.ir€, whose side is a li/uttr unit of the same 
name. ^Thomaion'A Gtfometrr, IT. Sch.) 

^■y To find the area of netangular wrface^, see Art. 28a 

Hie rv.V« or fWmHlas of mensnratioD are deriTed from Geometry 
to which their demonstration properly belongs. 

580l To find the Area of an Oblique Parallelogram, Rkomiius, 
or Rhomboid, the Length and Altitude being given. 

MnliipJ^ the length by the altitude. 

XoTB. — If the area and altitude, or one side are g^ven, the other 
lartor is found hj dividing the area by the given factor. (Art. 244.1 

1. What is the area of a rhombus, its length being 
60 rods, and its altitude 53 rods? Ans, 3180 sq. r. 

2. A rhomboidal garden is 75 yds. long, the perpendicular 
distance between its sides 48 yds. : what is its area ? 

3. The area of a square field whose side is 120 rods? 

4. If one side of a rectangular grove containing 80 acres 
is 1 60 rods, what is the length of the other side ? 

581. To tind the Area of a Trapezium, the Altitude and 

Parallel Sides being given. 

Multiply half the sum of the parallel sides hy the altitude. 

5. The altitude of a trapezium is 11 ft, and its parallel 
sides are 16 and 27 ft: what is its area? Arts, 236.5 sq.ft. 

582. To find the Area of a Triangle^ the Base and 

Altitude being given. 

Multiply the hose hy half the altitude, (Art. 539.) 

Note. — Dividing tho area of a triangle by the altitude gives the 
hose. Dividing the area by half the hose gives the altitude. 



57S. Adiajj^nalf 579. The common measnrlng unit of eurfiuies? 5S0. Hov? 
find the area of an oblique parallelogram or /hombiiB? 581. How find the aret 
of a trapezium ? 5S2. Of a triangle t 
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. What ia the area of a triauglG whose base is 37 ft., 
Band its altitude 19 ft. ? A?is. 351.5 sq. ft. 

7. Sold a triangular garden whose base ia 50 jds., and 
altitude 40 yds., at $2.75 a sq. rod: wliat did it come to? 

583. To fltid the Circumference of a Circle, the Diameter 
being given. 

MtilHpbj the diameter by 3.14159. 
E^ For dcHnilion of tbe drdc a.nd ita parts, bcq Art. 257. 

8. The diameter of a cistern is 12 ft.: what is its 
ircnmference ? Ans. 37.69908 ft, 

9. The diameter of a circular pond ia 65 rods: what is 



! circumference ? 



Circle, the Circum- 



B4. To find the ZHumetcr of ■ 

ference being given. 

Dii'ide iJiO circumference by 3.14159. 

10. What is the diameter of a circle ■whoso circnm- 
■rcDceiai5oft.? 

11. The diameter of a circle 100 rods in circumference? 

BBS. To find the Area of a Circle, the Dratneler and 
Circumference being given. 

•iference by half the diameter. 

12. Eeqnired the area of a circle whose diameter is 75 ft. 

13. What is the area of a circle 200 r. in circumference ? 
586. The common measiirtng unit of solidB is a cube, 

whose sides are squares of the same name. The sides of 
cabic inch are square inches, etc. 

For definition of rectangular Bolida. iiBti tlie ni'^tliod of Bnd- 
ihoir contentB, see Arts, 946, 347, and 284, 



Multiply half the c 





UEKSUllATION. 

587. A Pt/raruM is a solid 
whose base is a triangle, square, or 
polygon, and whose sides terminate 
in a puiut. 

NoTK. — This point is colled tbe verUa of 
Uic [iTrumld. &nd iho sides which, meet in 



588. A Cone is a solid wtiJch 

has a circle for its base, and termi- 
natvs in a point called the vertex. 

589. A Frnatutn ie the part 
wiiioli in left of a pyramid or cono, 
after the lop is cut off by a plane 
jurallel to tlie basL' ; as, a, h, e, d, e. 



690. To find the Contentu of a Pyramid or Cane, the 
Base and Aliitude being given. 

Multiply the arm of Ike base by J nf the altitude. 

N0T9, — The contents of a frustam of a pyruaiid or cone are found 
by addiitg l/te areai of l/if Ciso enda to the gjaare root of the product e/ 
thote areois, and imdtiplying ilte aum bff ^ o/the aUitade, 

14. What are the contents of a pyramid whose base is 
22 ft. square, and its altitude 30 ft. Ans. 4840 cu. ft. 

15. Of a cone 45 ft. high, whose base is 18 ft. diameter? 

16. The altitude of a frustum of a pyramiii la 32 ft., 
the ends are 5 ffc. and 3 ft. Sf|naro : what J3 its solidity ? 

591. A Cfilinder is a roller-shaped solid of nnifonn 
diameter, whose ends are equal and parallel circles. 

592. To find the Contents of a C'yTiiiftpr. the Area of flu 
Base and the Length being given, 

MiiUiphj the arm of one end hj the length. 

17. What is the solidity of a cylinder 20 ft long and 
4 ft. in diameter? Ans. 251.3272 en. ft 



Y 



I'ex Surface of a Cylinder, the 
! and length being given. 

Multiply t/te circumference byilte length. 

i8. Eetjuired the convex surface of a cylindrical log 
whose circiiniferGncii ia i8 ft., anil length 42 ft? 

594. A Sphere or Globe ia a solid terminated by a 
cxirve surface, every part of which is eqiially distant from 
a point within, called the center. 

595. To find the Surface, of ft. Sphere, the Circumference 

and Diameter being given. 

Multiply the circumference hy the diameter. 

19. Itequired the surface of a 15 inch globe.^ne.4.9iBq.ft. 

20. Reqnired the surface of the moon, its diameter 
being 2162 miles. 

596. To And Hie Soliflltf/ of a Sphere, the Surface and 

Diameter being given. 

Multiply the surface hy J of the diameter. 

21. Whatis the solidity of a 10 inch globe? j4. 523.6 en. in. 
12. "What ia the solidity of the earth, its surface being 

197663000 sq. miles, and its mean diameter 7912 miles? 

597. To find the Cotiteitis of a. Cask, its length and head 
_ . diameter being given. 

H Multiply the square of the mean diameter by the lengtli, 

HmmJ this product by .0034. 77ie result is u-ine gallons. 

NOTEH.— I. The ilimenBinnB miiBt be expressed in inches. 

2. If the BtavoB are ^naeh etmed, for tho mean diameter add to the 

Iioad dinmotcr .7 a( the difference of the bead and bung diometerg ; 

if tittle euTVcd, add .5 of tliis diSbrencc ; it a jiifrlium enrtiB, add ,65. 

23. Required the contents of a cask hat little curved, 
whose length is 48 in., its bung diameter 36 in., and its 
head diameter 34 inches. Ans. 199.92^111. 
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MISCELLANEOUS EXAMPLES. 

1. A square piano costs I650, which is 3-lifths the price 
of a grand piano : what is the price of the latter ? ^ 

2. A man sold his watch for $75, which was 5-eighths 
of its cost: what was lost by the transaction ? -y' 

3. Two candidates received 2126 votes, and the victor 
had 742 majority: how many votes had each? 

4. A man owning 3 lots of 154,242 and 374 ft front 
respectively, erected houses of equal width, and of the 
greatest possible number of feet: what was the width ?*^ 

5. Tlirce ships start from New York at the same time 
to go to the West Indies ; one can make a trip in 10 days, 
another in 12 days, and the other in 16 days: how soon 
will they all meet in New York ? 

6. Two men start from the same point and travel in 
opposite directions — one goes 33 J m. in 7 h.; the other 
27 J m. in 5 h.: how far apart will they be in 14 h. ? ^ 

7. Divide $200 among A, B and C, giving B twice as 
much as A, and C 3 J times as much as B. ^ 

8. How many bushels of oats are required to sow 
•35 i acres, allowing 11 J bushels to 5 acres? . 

9. Bouglit At\ bbls. of apples at $3^^, and paid in wood 
at $3 J a cord : how many cords did it take ? 

10. A mason worked ii| days, and spending \ of his 
earnings, had $20 left: what were his daily wages ? . 

11. A fruit dealer bought 5250 oranges at $31.25 per M., 
and retailed them at 4 cents each : what did he make or lose?/ 

12. Cincinnati is 7° 50' 4'' west of Baltimore: when 
noon at the former place, what time is it at the latter ? 

13. A grocer bought 1000 doz. eggs at 12 cts., and sold 
them at the rate of 20 for 25 cts. : what was his profit? J 

14. Bangor, Me., is 21° 13' east of New Orleans: when 
9 A. M. at Bangor, what is the hour at New Orleans ? 

15. What is the cost of a stock of 12 boards 15 ft. long 
And 10 in. wide, at 16 cts. a foot ? 



MISGELLAKEOUS EXAMPLES. 361 

1 6. A farmer being asked how many cows he had, 
replied that he and his neighbor had 27 ; and that |- of his 
number equaled 1^ of his neighbors : how many had each ? 

17. How many sheets of tin 14 by 20 in. are required to 
cover a roof, each side of which is 25 ft. long and 2 1 ft. wide? 

18. A and B counting their money, found they had 
$ioo; and that ^ of A's plus 16 equaled f of B's: how 
much had each ? 

19. How many pickets 4 in. wide, placed 3 in. apart, are 
required to fence a garden 21 rods long and 14 rods wide ? 

20. Bought a quantity of tea for $768, and sold it for 
$883.20 : what per cent was the profit ? 

21. What must be the length of a farm which is 80 rods 
wide to contain 75 acres ? 

22. What must be the height of a pile of wood 36 ft. long 
and 12 feet wide to contain 27 cords ? 

23. Sold 60 bales of cotton, averaging 425 lb., at 22^ cts., 
on 9 m., at 7^ int : what shall I receive for the cotton ? 

24. When it is noon at San Francisco, it is 3 h. i m. 
39 sec. past noon at Washington : what is the difference 
in the longitude ? 

25. A man bought a city lot 104 by 31 J ft., at the rate 
of $22^ for 9 sq. ft. : what did the lot cost him ? 

26. If ^ of a ton of hay cost £3^, what will fj ton cost ? 

27. What sum must be insured on a vessel worth 1 16500, 
to recover its value if wrecked, and the premium at 2% ? 

28. How many persons can stand in a park 20 rods long 
and 8 rods wide ; allowing each to occupy 3 sq. ft. ? 

29. A builder erected 4 houses, at the cost of $4284^ 
each, and sold them so as to make 16% by the operation: 
what did he get for all ? 

30. A man planted a vineyard containing i6 acres, the 
vines being 8 ft. apart : what did it cost him, allowing he 
paid 6 J cts. for each vine ? 

31. If a perpendicular pole 10 ft. high casts a shadow 
of 7 ft, what is the height of a tree whose shadow is 54 It ? 
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32. A miller sold a caigc of flour at 20^ profit, by which 
he made $2500 : what did he pay for the flour? 

^^. Paid $1.25 each for geographies: at what must I 
mark them to abate 6^^ and vet make 20C ? 

34. Sold goods amounting to $15009 ^ on 4 m., the 
other on 8 m. : and got the note discounted at 'j^ : what 
were the net proceeds ? 

35. A line drawn from the top of a pole 36 ft high to 
the opposite side of a river, is 60 ft long: what is the 
width of the river ? 

36. A school-room is 48 ft long, 36 ft wide, and 11 ft 
higli : what is the length of a line drawn from one comer 
of the floor to the opposite diagonal corner of the ceiling ? 

37. The debt of a certain city is $212624.70: allowing 
6^c for collection, what amount must be raised to cover 
the debt and commission ? 

38. A publisher sells a book for 62J cents, and makes 
2o^c ' what per cent would he make if he sold it at 75 cents? 

39. What will a bill of exchange for £534, los. cost in 
dollars and cents, at ^4.87! to the £ sterling ? 

40. Three men took a prize worth $27000, and divided 
it in the ratio of 2, 3, and 5 : what was the share of each? 

41. An agent charges 5^^/ for selling goods, and receives 
$135.50 commission : what are the net proceeds? 

42. A, B, and C agreed to harvest a field of corn for 
$230; A furnished 5 men 4 days, B 6 men 5 days, and 
C 7 men 6 davs : what did each contractor receive ? 

43. A and B have the same salary ; A saves i of his, 
but B spending $40 a year more than A, in 5 years was 
$50 in debt: what was their income, and what did each 
spend a year ? 

44. If a ])ipe 6 inches in diameter drain a reservoir in 
80 hrs., in what time would one 2 ft in diameter drain it? 

45. A young man starting in life without money, saved 
the first year, $3 the second, $9 the third, and so on, 
12 years : how much was he then worth ? 



ANSWERS. 



ADDITION. 



JBx. 



AN8. 



Ex. 



Ans. 



2. T3839 

3. 18250 

4. 20000 

5. 20438 

6. 212269 

rcige 26. 

1. 2806 

2. $1941 

3. 25285 lbs. 

4. 14756 yds. 

5. 98937 r. 

6. 2051834 ft. 

7. 2460 A. 

8. 23459 
9- 185462 

10. 76876 

"• 33367 
12. T79589 

13- 273070 



JPage S5. 

2. 346 

3- H7 
4. 3106 

5- 2603 
6. 509 

i. 53637 

2. 305 r. 

3. 67 lbs. 



14. 2616263 

15- 9539381 
16. $4668 

rage 27. 

17- 1376 yds. 

18. $6332 

19. 1695 lbs. 

20. 2668 g. 

21. 10438 

22. 8636 

23. 10672 

24. 3874 

25. 15246 

26. 100980 

27. 1207053 

28. $9193 

29. 3998 bu. 

30. $107601 

31. $38058 

32. 2844 

SUBTR 

4- 3779 y- 

5. 1 7 19 A. 

6. 11574 
7- 22359 

8. 27179 

9. 267642 

10. 235009 

11. 5009009 

12. 5542809 
13- 2738729 
14, 51989 lbs. 



Ex. 



AN8. 



33. 13800 

rage 28. 

34. 159755 

35. 848756 

36. 182404 

37. 1039708 

38. 1 1485 

39. 9929 

40. 13720 
41- 233331 

42. 1328464 

43. 8237027 

44. 25148 

45. IIIIIIIO 

46. 22226420 

47. $1460 

48. 1925 y. 

49. $8190 

50. 6987 lbs. 

51- 93 yrs- 
52. $22338 



ACTION. 

15. 309617 T. 

16. 209354 A. 

17- 34943 
18. 1235993 

19- 3633805 

20. 33230076 

21. 349629696 

22. $18990 

23. $19^5 

24. $415026 

25. $200005 



Ex. 



Ans. 



Page 29. 

53. $i6829,DV» 
$33658, all. 

54. 156 str. 

55. 7213 bu. 

56. 366 d. 

57- $5296 

58. 50529 

59. 3674 A. 

60. $43744 

61. $571.54 

62. $376.02 

63. $476.19 

64. $501.31 

65. $475.89 

rage SO. 

66. $1704.28 

67. $16988.71 

68. $16580.34 

69. $179403.71 

70. $157011.73 



rage 37. 

26. $279979 

27. iiiiiii 

28. 6333333334 

29. 1111111112 

30. 289753017^ 

746. 

31. 270305844. 

28516. 

32. 226637999- 

876130. 
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Ex. 



Ahs. 



33. 1990005 

34- 995500 

35- 64564 



Bx. 



Aks. 



36. 999001000 

39. 2235 A. 

40. 26530000 



Ex. 



Ans. 



41. 1732 yrs. 

42. 84 yrs. 

43. 1642 y. 



Ej, 



Aks. 



44. 4 1 300000c 

45. 13115027 

46. 8253204 



QUESTIONS FOR REVIEW. 



rage 38. 

1. $1200 

2. I1107 

3. 2365 sold, 
1 1 95 left. 

4* ^433 1 

5- 4471 
6. 1279 



7- 3771 

8. 803559 

9. $14292 

10. $963 

11. $12523 

12. 1700 

13- 4434 

14. 112122 

15. 127680 



raffe 39. 

16. 108888 

17. 126950 

18. 38022 

19. 43898 

20. 33885 

21. 762 

22. 1680 



23. 2198 

24. $4730 

25. $522. 

26. $1802 

27. $13970 13^8 

$27440 CjS 

28. 5673 

29. $737 

30. $18775 



MULTIPLICATION. 



raffe 46. 

2. 10224 

3- 19705 

4. 64896 

5. 761824 

rfige 48. 

15- 3563875009 
16. 2923420500 
17- 1572150300 

18. 450029050401 

19. 1924105179680 

20. 86625 lbs. 

21. *5535o 

22. 22360 bu. 

23. $222984 

24. 78475 m. 

25. 135 1680 ft. 

26. $48645 

27. $33626 

28. $2367500 

29- 54075 y<is. 

30. $1786005 

31. $242284 

32. 432 m. 



Page 47* 

2. 242735 

3. 12307 10 

4- 3627525 
5. 20136672 

Page 50. 

3. 65100 

4. 290496 

5- 509733 

6. 3263112 

7. 145 15 2 cu. in. 

8. $295008 

9. $197500 

Page 51. 

21. 1491000 

22. 3328000 

23. 166092000 

24. 740000 lbs. 

25. $184000 

26. 2600000 cts. 

27. $1050000 

28. 604800000 t. 

29. $7350000 



Page 48. 

6. 332671482 

7. 941756556 

8. 1524183620 

9. 2751320848 



10. 131247355 

11. 351410400 

12. 532x25480 

13. 1651148750 

14. 1583318550 

30. 4022635 1 915 148000 

31. 64003360044100000 

32. 22812553589100000 



Page 52. 

33. 12615335010000000 

34. 312 159700930000000 

35. 263200000756000000 

36. 20776000000000 

37. 42918958404000 
^S, 370475105000000 

39. 652303302651 

40. 400800840440000 

42. 17784 

43. 29484 

44. 45975 

45. 107872 

46. 454842 
47- 1585873 



ANSWERS. 



865 



SHORT DIVISION. 



ANS. 



Page 59. 

2. 218392 ^ 

3. 186782 

4. 172258! 

5. I49647I 

6. 662107^ 

7. 686586^ 

8. 923808 

9. 9229691^ 

10. 5762314 

11. 60663768^ 

12. 680021033-1^ 



Ex. Ans. 



13. 8243 h. 

14* 211 S. 

15- S978I r. 

16. $10671 

17. 122 yds. 

18. 14140^ lbs 

19. I8121 

rage 60. 

20. 1067102! 

21. 933539 



Ex. 



Ans. 



22. 1 2 80604 j^ 

23. IOOII62 

24. 746367A 

25. I2OO381 

26. 2346842 

27. 3562695! 

28. 5848142I 

29. 8447 232I 

30. 59363694-1^ 

31. 64519169^^ 

32. 3794f w. 

33. $6412 



Ex. 



Ans. 



34. 9065I t 

35. 5248|ljar. 

Z^' 343^x1^ yr. 

37. 6469^ yds. 

38. $9405 

39. 5812 sq.yd. 

40. 2500 ]irs. 

41. 70440 b. 

42. $14531 
43- 335183 A. 

44. 13920! bar. 

45. 8090 cows 



LONG DIVISION. 



JPoife 63. 

3- 231 2 A 
4. 4091 

5- 2076^! 

6. 2106^ 

7. 107787V 

8. io774jf 

9- 9759if 

10. 10252^7 

11. 5o872fi 

12. 6i294fJ 

13- 101771^1 

14. io8o88fJ 

15. 887i2ff 

16. 94970^1 

17- 243H 
18. 454 am. 

Page 64. 

20. 29796^ 



21. 19916^1^ 

22. 23685^ 

23. 12294m 

24. 450 sh. 

25. 41 1^^ s. ft. 

26. $94 

27. 54oii^ C. 

28. I602|ff 

29. i44|fjf cu.ft. 
30- 50TMlTrlbs. 

31. 8787^^ 

32. iii7i|ffi 

33. I2030ff|f| 

34. ii96i|^^Mr 

35. 3o878Hmi 
3^' 17767mm 

37. 4i33iA^^5WA 

Page 65. 

38. $4000 



39. I37907t4l 

40. 288^ A. 

41. $8o5oi^f§ 

42. $275 

43. 200^7^0^ 

Page 06. 

2. 17. 

3. ^y; 19 or. 

4. 23 pounds. 

5. 12 com. 

6. 17 

7. 23 

8. 26 

Page 67. 

9. Given 

10. 961JI 

11. 7974M 



12. 9865^^ 

13. 35776if 

14. 660421!^ 

15. i5o2o85ff, 

P€(ge 69. 

24. 2283^^ 
25- 4o6iU 

26. I77i4^ 

27. ^^SHU 

28. 84MM* 

29. 86^3,^ 

30. 490T^nn?Tn^ 

31. 62of4^g^ 

32. $373 

33. 229 horses 

34' *75Tinny 

35. sHMi- 

36. 60 bales 
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QUESTIONS FOR REVIEW. 



Ex. 



Ajis. 



ra^ge 69. 

1. 146 J's; 
365 both 

2. 407 sheep 

3. 76 years 

4- 1779 

5- 3093 
6. 83M 



Bx. 



Am. 



7. 43 rods 

8. 5118 bu. 

9. 8613 

10. 35 

11. 200849 

raffe 70. 

12. I631 gain 
13- 30iWr<lay8 



Ex. 



AK8. 



14. 972-1^ lbs. 

15. 122-j^bar. 

16. $15371 

17. 60 days 

18. $156 

19- losf yds. 

20. $2 

21. l935i 



Ex. 



ASB. 



22. $5383^ 

23. 252 sheep 

24. 41^ bar. 

25- "A 

26. 23837V 

27. 482 books 

28. 13 cows 



PROBLEMS AND FORMULAS. 



rage 7S-G. 

2. 1157 votes 
4. II 47 votes 
6. 160 rods 



8. 31 miles 
10. $22680 
12. 60 

14. $2196, ist. 
$3172, 2d. 



15. 2428, isi 
3136 2d. 

16. $104 eh. 
I146 w. 



17. 45,A's. 
30, B's. 

18. $269, A's. 
I231, B's. 



ANALYSIS. 



rage 78. 

1. 15 cows 

2. 50 lbs. 

3. 432 lbs. 

4. 60 bu. 

5. 31 lbs. 



6. 378 bu. 

7. $180 cloth; 
$10 

8. $18 

9- ^315 
10. 18 pears 



raife 70. 

12. 31 

13- 504 
14. II chil. 

16. 12 less, 

60 greater 



17. Given 

18. $112 B's. 

$361 A'a 

19. 67, ist 

176, 2(L 

20. 2II8 



ra^e 88. 

23. 2 and 3 

24. 2 and 3 



FACTORING. 



25. 2 and 2 

26. None. 

27. 2, 2, and 2 

28. 2, 3, and 2 



29. 5 and 3 

30. 2 and 2 

31. 2 and 2 



32. 5 

33. 2 and z 

34. 2 and 3 



35- I? 2, 3, 5, 7, II, 13, 17, 19, 23, 29, 31, 37, 41, 43, 47, <ilj 
5916^67, 71, 73, 79, 83, 89, 97. 

36. From 100-200 are loi, 103, 107, 109, 113, 127, 131, i37, 
^39> M9» 15^? 157? 163, 167, 173, 179, 181, 191, 193, 197, 199. 



ANSWERS. 



8«? 



CANCELLATION. 



AN8. 



Bage 90. 

4- if 

5. 8 

6. 3 

7. 9 



Ex. Aks. 

8. 28 

9. 18 
10. 15 

11. I2f 

12. 10 



Ex. Ans. 



13- 

14. 

IS- 

16. 

17- 



90 

78* 
84 

84 

318A 



Ex. Ans. 



18. 36i 

19- 378 

20. 30 bar. 

21. 5j|t. 

22. 46| bgs 



Kx. Ank. 

. ^ « • 

23. 180 rh. 

24. 315 hu. 

25. 28 vrs, 

26. 8J L 



COMMON 



rage 91. 


8. 5 and 3 

9. 2 and 4 


3- 3 




4. 4, 3. 6 


l^agrc 9.?. 


5. 6 




6. 7 


2. 12 


7. 10 


3- 24 



6.21 

7- 15 
8. 12 

9- 3 
10. 25 



DIVISORS. 
II. 6 



12. 

13- 
14. 

16. 



4 
12 

2 

12 

2 



17. 192 



18. ono 

19- 37 

20. 2 

21. 2040 

22. 18 yd. 

23. 21 (MU^h 

24. 8 A. 



l^oflre 98. 

3. 48 

4. 84 

5. 720 



MULTIPLES. 

6. 600 10. 288 

7. 480 II. 12852 

8. 330 12. 15 1 20 

9. 240 13. 73440 



14. 55440 

15. 57600 

16. JOOO 



17. 60 ois. 

18. 720 rt)'8 

19. 60 Iha. 



9 

10 

II 
12 

13 



Foflre 105. 

2. i 

3.1 
4- i 

5. f 

6. I 

7. iJ 

8. i 



3 

7 



'2T6 

f 

I 

14- i 



15. H 
16. « 

17. u 

18. 1 

19. T^J^ 



15 



20. 
21, 
22. 

23- 
24. 

.25- 

26. f 

27. \ 

28. T¥r 



i 
i 



FRACTIO 
29. I 

Page 105. 

2. 37 

3. 16^ 

4. 19 

5- i5i 

6. 12 

7. 16 

8. I2f 

9. 36i^ 

lo- 45 A 

11. 6^ 

12. 3H 



NS. 

14- 46x1?? 

15. i8H^ 

16. 90TVr 

17- 2 2yf^^ 

18. 210^ 

19. io7t^ 

20. 383H 

21. 2of 

22. 2449II 

23- loifM 

24. 29i^f 

25. X34ilH 

26. 41-j^lb 



27. l29f!JI 

28. 3516 )T. 



Page 106. 

2. ^^ 

2|JL 



3- 

4. 

5- 
6. 

7- 
8. 

9- 

10. iV^ 

11. xi^ 
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la. U4U 

■3- "ft" 

■5. '-m^ 

■7- IttiJ 

18. i{fi lbs. 
■9- ^Wm 

Poffe 20r. 

4-ii 
S-l 
6. J 
7H 



■• «J 

I' Ml 

'<- "5 

>■» 

• w 

• w 
■ » 

. H ta. 



Ex. A». 


EI. Aw. 


Ex. An 


P 


we JOS. 


.6.!* 


'*',m, 




SJ 


4 




3 
4 


« 


Page 109. 

a. « 


Pfti/e ti 


S 
6 


HI 


3 

4 




3-« 

4.A 


7 


)i« 


s 


H^ 


5 


V 


8 


J« 


6 


■'**' 


6 


i 


9 


'.1! 


7 


^W 


7 


4 


!■ 


im 


8 


H'<" 


8 


f 


■3 


6 


9 




9 


1 

H 

» 

Hi 


■5 


3 


12 
13 




13 
1+ 





rage 111 




9- HHM. 3HW, HM« 


=. iS. A 




■o- filHS, ffliS4, H«H 


3 


», ih » 






4 


m. m, AS 




Prtf/e iJS. 


S 


«,, AV A".> 




"■ m. m, m 


6 


,'«,,'AV,AW 




•3- mi, HS!. tW„ -Mft 


7 


im.SMS.JSiS.HM 


■4- A',V W#. 4M« 


8 


itt!8,iM«,a%.lSM 


■5- V» iU. ut 


16 


m, WA I'A 


i*«i/« Ji.?. 


"• A. jVj'i.-W 


17 


iiii,-'Si»,4S 


3. a s», is 


". i-A. «S, Ki 


18 


t«.Hi.4!} 


4. 1, J, I 


«*, m 


20 


S!. H. a 


s- J*. iS, « 


13- w, w, **?* 


21 


H, «, W 


'■tYi.av.wj 


■4. -VA A. A 


Z2 


SS, H 


7- «, H, w 


■s- -W-> W-.ft 


23 


W,4» 


8-iH.«i.-Wf 


■'• A, A, A 


24-KI,ri?.,-AV 


9-«.A,H,W 


'rtm.mi.Mi 


'S 


iVuV Tiftffi roofl 


■ =• W,' 


■V 


18. H, f*, M 



AKSWEB8. 



869 





ADDITION OF FRACTIONS. 




Kk. Ahs. 


Ex. Airs. 


Ex. Ans. 


Ex. Ans. 


Ex. An8. 


l?age llii. 


12. Zln^j^ 


17. 32oi 


22. I3A 


26. 51J y. 




13. 2T¥ir 


18. 75ifl 


23. *7i 


27. $489! 


8, 9. Given 


14. I|M 


19- 554fU 


24. $7i| 


29- 9tW 


10. Z^^ 


15- I35A 


20. Io|:J 


25. 2i^lbs. 


30. 6H 


II. 22^ 


16. io3f^ 


21. si^l 







SUBTRACTION OF FRACTIONS. 



PcK^e 118. 

10. H 

11. 2 J 

12. 1^7 

13. 8if 
X4.ii 



15- 
16. 



2A¥. 

3M 
3^ 



17- 
18. 

19. 

20. 32 J lbs. 

21. 87-ArA. 



2^^ 



rage 119. 


22. 


Given 


23- 


38i 


24. 


37i 


25- 


43f 


26. 


67I 



27. I02t9^<V 

28. i 

29. Given 

30. i 

31- ^7 

32. f?^ 

33- 5l 



34. 53 
35- 174H 

36. II lA 

37. 4o|^ 
38-^291 

40- ifj 

41- iji 



MULTIPLICATION OF FRACTIONS. 



rage 121. 

3- 2i 

4. 7A 

5. i89i 

6. 35 7i 

7. 583* 

8. 36 

9. 277I 

;.. 2s66i 

2. 4094^7 

3- 275 
4. $6of 

S- I231J 
6. Ii2i8f 

7' I894i 



18. $1592^ 

19- *i737i 

20. $4537i 

21. $5418 

rage 123. 

3- 24i 
4. 26^^ 

5- 336 

6. 406 

7. 542f 

8. $26f 

9. $25oJ 
10. $6429!- 

"• 549II 
12, 1407 



13- 643!^ 

14. 1256J 

15. 612J 

16. ioo9f 

17. 21721^^ 

18. 70003^ 

rage 124. 



3. f 



4. i 



5 
6 

7- 
8. 

9 
10 



6J 



2 

T 
3 

3 

65 

3^9^ 



I. 
2. 

3- 
4. 

5- 

6. 78J 

7. 9 cts. 

8. is6 
9- 203|f 

20. 7 03 J 

21. i953i 

22. I5352if 
24. i 

25- TT 

JPagre -r;^5. 



2. $i 

3. $1 

4. 1 49 A 

5- 374 

6. 600 

7. 3986M 

8. i2377t^ 

9- 1731711 

11. ii^J 

12. $5of 

13- 433icta 

14. $i8it%- 

15. 750 tin, 
3000 COJ), 

16. $19181^ 
17- 4483911 
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DIVISION OF FRACTIONS. 



Bx. Am8. 



Page 126. 



Sx. Am. 



3- 
4- 

5 
6 

7- 
8. 






4 

h 



8 
4T 



2r 



3- 

4. 

5' 
6. 

7. 
8. 



203 
T3 2' 

_ 160 

in bar. 

*/3 



rauel27- 

21. l\ 

22. I|4 



lO 



113 

205" 



23 
24 

26. is\l\i 

27. 20yJij 



I 2^V^ 
Tr48I 



28. 68ii 

29- 315H 

30- iiStV^ 

3i.«8H 
32. $126^ 

2. 126^ 

3. 672 

4.350 

5-375 

6. 1479 

7. 447^ 

8. 1645^ 

9. 21630 

12. 135 

13-477 

14. 266 

15. 804 

17. 8A 

18. 8 

19. I2jf 

20. 11^ 
22. 9 

23- 3A 
24. 3i^ 
25- 4tV 



Ex. Aks. 



Ex. Airs. 



rage 130. 

2. 2ti 

3- li 
4. life 
5.4H 

7. 2| 

9- A 
0.4 J 

2. 4 

3- i iitflft 



6.SM 
7. 3A 

8.7H 
9. 6 

20. i4ofJ r. 

21. io||-j8.r. 

23. i^ 

24. I J 

25- ^-N^ 

o- 400 

27' T?y8r9^ 

Page 131. 

1. 5 J mo. 

2. 8f lbs. 



3.«ii 

4. i7li 

5. 15 times 

7.*i 
8-iA 

10. 50J: lbs. 

11. 3of A. 

12. 10 lots 

13. 42t% y. 

14. H 
15- £73 

400 
Pa^e 132. 

1. $43^ err. 

2. $6x9^0. 
$19^^ er. 

3- 5^8 
4- 32^ A. 

c 25 

6.3U 

7. H sold; 

f J own ; 
$24783 

8. 86^ A. 

9. t^/t 
10. 1^ 



Ex. Axs. 



II. 



i¥i 



12. 50^ bo, 

13- 245 1 A^" 
14. 860^111 

15- >io3i 

Poife 138. 

A 37 1 

16. 41-^^1 
^ 120 

77 
27-^8. 

'120 

17. -B 

18. A 

19. i^ 

20. 80 days 

21. l4ii 

22. 23II 

O'J 364 5 
23' ^TT*? 

24. T% 

25. 50 vests 

26. 44fr ^• 

27. i2T^hr. 

28. i6f 

29. 60 bu. 

30. 244f yd. 

31. 2 

^9 400 
32* T&F7 

33- 3tf? 



FRACTIONAL RELATIONS OF NUMBERS. 



Page 134. 

3- h A 

4- 7^ 



3 



5 

6. i 

•7 3 

7- 4 



8. T^ 

9. ii 

iQ. f wk. 



11. T^ bu. 

12. 4^ ton 

13- i 



Page 135> 

15. ^252 

16. $S9i 



ANSWERS. 
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Bx. 



AN8. 



17. $132 

22. J 

24. $5A- 

27. ¥ 
28.^ 

29. ^^ 
30.^ 

32. M 



Ex. Ans. 


Ex. Ans. 


33' a 


45- A 


34. A 


46. If lb. 


35' m 


47. 2 ft. 


rage 136. 


48. ^ lb. 

49- A: 


37' i 


50. f 


38. i 


5^' 2250 


39- i 


52. ^ 


40. 1 

41. 1^ 


jPa{/e J»?7. 


42. i 


3. 84 


44. A 


4. 90I 



Ex. Ans. 



5- 212^ 

6. 138 

7. 1017^ 

8. 729i 

9. 2283J 

10. 2283^ 

11. 270 

12. $14720 

13- 33250 
16. i^ 

17- 4 
19. 62J 



Ex. Ans. 

20. 83J 

22. 288 

24- 9ii y^ls- 

25. $3 oach 

27. II J t. 

28. 100 vis. 
8 cigars 

30- i3of 

32. 7 timeB 

34. 3} 



REDUCTION 



rage 142. 

8. 4.7 

9. 21.06 

10. 84.45 

11. 93.009 

12. 7.045 

13. 10.00508 

14. 46.0007 

15. 80.000364 

17. .06 ; .063; 
.0109 

18. .305;. 00021; 
.000095 

19. .004; .0108; 
.46; .000065; 
.0001045 

20. 69.004; 
10.0075 ; 
160.000006 



Page 144. 

3- 

4 

5 
6 

7 
8 



At 

32 
TTS 

3 

¥ 

863 

1000 
1250 

lOOOO 

507 
12500 

91 

I 
20000 



0000 



"OT 

19841 
I 6 OV 

1550079 
6250000 



OF DECIM 
Page 145. 

1. Given 

2. ,25 

3' 4 

4. .75 

5. .8 

6. .625 

7. -25 

8. .875 

9. .8 

10. .95 

11. .6 

12. .0875 

13. .02 

14. .000375 

15. .0078125 

16. .00875 

17. .01125 



ALS. 

rage 146. 

19. Given 

20. .3333 + 

21. '^333-^ 

22. .2857 4- 

23. .4444 + 

24. .2727 -f- 

25. .6428 4- 

26. .604166 -h 

27. .5466 -f 

28. 75.6 

29. 136.875 

30. 261.68 

31. 346.8133 + 

32. 465.0025 
33' 523-00390625 

34. 740.01375 

35. 956.0078125 



rage 147. 

\, 2. Given 

3. 881.6217 

4. 139.26168 



ADDITION OF DECIMALS, 



5. 14.38916 

6. 118.792 

7. 892.688 

8. 2.762^1 



9. 92.00537 

10. 37.417 

11. 2.3948 

12. 23.25553 



Page 148. 

13' 575»729io5 
14. 53-1 ^^• 
J 5- 75*97 1^ 
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ANSWERS. 



SUBTRACTION OF DECIMALS. 



Ex. 



Ahs. 



Ex. 



Ahs. 



Ex. 



Ahs. 



Ex. 



Ahs. 



rage 14<S. ; 


JPafye i^.9. 


12. 


•8969755 


1 


19- 44-9955 


I. Given | 


6. 7.S31 13- 


.5496933 


20. .000098 


2. 7.831 


7. 6.60249 


14. 


•876543211 


21. $443-825 


3. 6.60249 


8. 17.3675 15- 


.01235679 


22. 139.83 A. 


4. 17.3675 


9- 77-94794 


16. 


.099 


23. 99.063 


5- 17.94794 


10. 78.569966 


17. 


.00999 


24. 70.333 HI- 


1 


11. 2.896216 18. 


99.999 


1072.407111 


MULTIPLICATION OF DECIMALS. 


rage 150. 




15. 431.25 lbs. 


26. .000000252 


3- -1453 




16. $222.9375 


27. .001 


4. .000151473 




17. 469.0625 


bu. 


28. I [ooooi 


5. .0000016872 




18. $10639.75 


29. .0000000000- 


6. 21800.6 




19. .0126 




31. 3205.05 


7. .012041505 




20. $686.71875 


32. 8003.56 


8. 20.08591442 


► 






2Z' 2.43 


9. 318.0424 




Tage 151. | 34. 5.8 


10. 721.36 




21. .0025 


35^ 5 


II. .00004368 




22. .000004 


36. $50 


12. 1.50175036 




23. .00000049 


37. $600 


13. .000721236 




24. .000000603 ! 38. 27.625 bii. 


14. .020007 




25. .0000003 


39. 65.625 m. 


DIVISION OF DECIMALS. 


Page inS. 


8. .13 + 

9. .7115 + 


16. 
17. 


10 
.01 


24. 27 stoves 
26. 4.3753 


2. .007 


10. .9768 


18. 


.000002 


27. .063845 


3. 4 


II. .00675 1 19. 


.0005 


28. .0000253 


4. 600 


T2. .0000576 


20. 


50 1 29. .0000005 


5. .4154 + 


13- .015 


21. 


.00000027. 


i 30. $.0005 


6. 30.153 + 


14. 625.5 


22. 


46 coats 31. $.0475 


7. 2.4142 + 


15. 10 


23. 


44.409 + r. 1 


AD 


DITION OF U. 


S. MONEY. 


Pafire J5*. 


3. $780.25 
4. $200.09 


7. 
8. 


$17.28 Page 1S9. 
$69.1925 1 10. $54.50 


I. Given 


5. $224.53 


9- 


|i3i3i«72 ' II. $120.48 


a. $48,625 


6. $' 


761.478J 


» 






12. $76.82 



AKSWEBI5. 



373 



SUBTRACTION OF U. S. MONEY. 



Ans. 



2. $533-105 

3. $604,625 

4. $524.50 



Ex. 



Ans. 



5- $585-25 

Pcige 100. 

6. $948.33 



Ex. 



Ans. 



7. $171.9625 

8. $411,075 

9- $-955 



Ex. 



Ans. 



10. $7.4275 

11. $494,945 

12. $28.75 



MULTIPLICATION OF U. S. MONEY. 



rage ISO. 

2. $747-50 

3. $1569.24 

4. $290,625 

5. $60,165 

6. $459-25 



I*affe 161. 

7. $100.9125 

8. $14.124375 

9. $67.8375 

10. $310.596255 

11. $4630.70025 



12. $.00056 

13. $5 

14. $.001011 

15. $6.5625 

16. $58,905 

17. $56.25 



18. $45 

19. $80.4375 

20. $1890 

21. $548,625 

22. $178.75 
2;^, $14208 



DIVISION OF U. S. MONEY. 



retge 162. 

1. Given 

2. $1,964 

3- $-05 



4. $2.75 

5. $2,921 

6. 100 

7- 361.455 + 
8. 4000 



9. .01 

10. .1 

11. 100 

12. 1 0000 

13. 600000 



14. $2,965 + 

15. 925.405 + 

16. 293.039 + 

17. $.0625 

18. $.0547 + 



rage 163. 

I. $13958.38 bal. 



COUNTING-ROOM EXERCISES.. 

4. $3183.07^ 
rage 166. 



Page 165. 

2. $206.83 



2. $159857. i6bal.j 3. $4367.125 



5- $71-15 



6. $5201.70 

7. $717-77 

8. $395-37 



ANALYSIS. 



rage 167. 

4. $789.-25 

5. $4312.50 

6. $43i 

7- $892^ 
8. $0,331 

9- $5-264 

10. $31.50 

11. 102 bibles 

12. 148I vests 



'13. $114.06^ 

14. $47.82 ami 

15. $3007750 

16. 946.1+ lb. 

17. 7897lb.s'd; 
149 lb. av. 

18. 36.45 bu. 

Ba^e 168. 

19. $247 



20. 6132 A. 

21. $478,125 1. 

2. $66J 

3. $65 

4. $22 

5. $409^ 

6. $I2| 

7. $150 

8. $2o8| 

9. $58i| 



10. $3I:J 

11. $291^ 

12. $35 

13- $27i 
14. $107^ 

15- $ii5i 

Page 169, 

17. $210 

18. $547i 
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AK8WEBS. 



Ex. 

19. 
20. 
21. 

23- 
24. 



Ahs. 



$576 
$168 
$240 

13.66 yds. 
1 1 25 lbs. 



Ex. Am. 


Ex. Ah0. 


Ex. 


Anr. 


25. 1800 coc's 


3. $240,625 


8. 


$22.31^ 


26. 2690 pine's 


4. $789,625 


9. 


$100.2472^ 




5. $1169.83^: 


10. 


$4.51 


rage 170. 


6. $1203.93^ 


II. 


$14.18^^ 


2. $78,177 


7. $40.4875 


12. 


•15.975 



r<ige 190. 

3. 614 far. 

4. 39618 far. 

6. £8, I OS. 7d. 

7. 128. 9d. 2 far. 

8. £41, 58. 2d. 2 far. 

9. 1 66 1 yds. 
(o. £225 

CI. 4440 pwts. 

rage 191. 

12. 7865 pwts. 

13. 80 lbs. 7 oz. 

14. 7 lbs. I oz. i8p\vt. 
18 grs. 

15. i49f rings 

16. $27 

17. 2653 oz. 

18. 6721944 oz. 

19. 2 t. 725 lb. 

20. II t. 1 141 lb. 12 OZ 

21. $700.55 

22. $280 ])n)fit 

23. 24048 drams 

24. 7 lb.6oz. I dr. 2SC. 
26. 1928495 ft 

28. 7 ra. 79 r. I ^ ft. 

29. 443440 rods 



REDUCTION. 
r€ige 192. 

30. 495782 in. 

31. 126720 in. 

32. $1480 
ZZ' $1556.10 

34. 456 eighths 

35. 2608 sixteenths 

36. 144I yds. 

37. i23|yds. 

38. 22 vests 

39. $16.25 profit 

40. 160 r. 256 sq.ft. 

41. 5 A. 40 s. r. 20 s. y. 

42. 697641 4 J sq. ft. 

43. 10240000 sq. r. 

44. 10 A. 108 s(|. r. 

45. $22875 prolit 

46. 3983040 cu. in. 

47. 32000 cu. ft. 

48. 10 c. ft. 985 c. in.| 

49. 64 C. 86 cu. ft 

50. 5259 qts. 

51. 24051 pts. 

rage 193. 

52. 6641 bu. 

53. 254 bu. 2 p. 3 q. 

54. $412.08 



55 

56 

57 

58 

59 
60 

61 

62 

63 
64. 

65 
66 

67 

68 

69 
70 

71 
72 

73 

74 

75 
76 

77 

78 

79 
80 



$12.75 
790 gi 
603 qts. 

5713 qts. 

34616 gi. 
10834 gal. I 
168 bottles 
$126.00 
2612530 sec. 
1 76010 min. 
31556929.7 
9W.6d. 2oh.i5 
639 y.225d.5 

19 y. 164 d. 6 

20 min. 
$212,625 
13° 29' 21" 
36 s. 7° 17' 

855631" 
1296000" 

163! dozen 

1500 eggs 
694^ gross 
9360 pens 
67 lbs. 
1800 sheets 
41 6 J quires 



APPLICATIONS OF WEIGHTS AND MEASURES. 



Page 194. 

1. Given 

2. 7j A. 

3. 165 ft 



rage 195. 

4. 72 rods 

5. $46500 pr. 

6. 41 16 8. ft 



7. 2 sq. ft 

8. 1200 bu. 
$300 

9. Given 



10. 192 bulbs 

11. 3630 gr. V. 

$190-575 8- 

12. 2^ A. 



I 



ANSWERS. 
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Ex. 



AN8. 



Page 196. 

14. $324 

15. $8.88 

16. $402.27^ 

17. $22.50 

18. $45,131 

Pcige 197. 

21. i8|b. ft.; 
$1.40 val. 

22. 12^ b. ft. 



Ex. 



Ans. 



23. 147 b. ft. 

24. $278.10 

rage 198. 

28. $14.85 

29. $23.40 

30. *4f 

Page 199. 

32. 2^1 cords 

33. i6|toiis 

34. $133.20 



Ex. 



Ans. 



35. $112 

36. $337.68 

37. 86751 br. 

38. $3600 

Page 200. 

40. 56 yds. 

41. 44f yds. 

42. 12^ yds. 

43. 320 sods 

44. 48 yds. 

45. 640 tiles 

46. 13 J rolls 



Ex. 



Ans. 



47. i795Tf g. 

Page 201. 

48. 56:,^ in- 

49. 57.857 + b. 

50. 42Iy^C.ft 

51. 9.955^ in. 

52. 3750 lbs. 

55. $7x17 

56. g^-^ lbs. 

57. 87I rings 

58. $72fi 

59. *8o5i| 



DENOMINATE FRACTIONS. 



Page 202. 

2. f qt. 

3. Hd. 

4. ^ hr. 

5. U oz. 

6. ^ s. in. 



8. $16^0 

9. -^^tA^ 

10- ttVtOz. 

11- xirrgal. 
12. :^m. 

T- 7 f 

^3. T^riroiy *'. 



16. 13s. 4d. 

17. 3 pk. 6 qt. 

18. 1250 lbs. 

19. 10 oz. 10 p. 

20. 3 fur. 13 r. I 
yd. 2 ft. 6 in. 

21. 146 s.r. 2os.y. 
I s.ft. 72 s.in. 

22. 112 cu. ft. 
24. ^ gal. 

25. 2880 ^". 

26. fi bu. 

27. i^V ton 

28. m sq. yd. 

29. tW:^ 



30. 



Hiwk. 



31. 


ic. 


32. 


f^ 


Page 205. 


34. 


2S. 6d. 0.4 + 
far. 


35- 


10 oz. 18 p. 
22.56 grs. 
2 furlongs 
32 rods. 


37. 
38. 
39. 


2 qt. I pt 

39' 36" 
1d.16h.29 
m. 16.8 s. 


40. 


5051b. 1.92 




oz. 



41. 17.28 grs. 

42. £5, I2S. 6d. 
0.4032 far. 

Page 206. 

44. .5423+ lb. 

45. .005 ton 

46. .45539 + ni- 

47. .04 lb. 

48. .5 bl. 

49. .409+ r. 

50. -25 

51. .48 bl. 

52. 1.44 r. 

53. .166 4- wk. 

54. .28182 + 

55. .41666 + G 



METRIC NOTATION AND NUMERATION. 

Page 212. 



I. 5370.9845 dekameters; 
537.09845 hektometers ; 
53.709845 kilometers; 
537098.45 decinieters. 



2. 450.5108 dekagrams; 
4505 10.8 centigrams ; 
45.05108 hektograms; 
4.505108 kilogram^. 
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REDUCTION OF METRIC WEIGHTS AND MEASURES. 



Ex. Ak8. 


Ex. Airs. 


Ex. 


Ahs. 


rage 213. 

1. Given 

2. 437500 sq. m. 

3. 867000 grams 

4. 26442 liters 


5. 256100 sq. m. 

6. 865 2000 cu. dm. 

7. 4256250 grams 

8. Given. 

9. 65.2254 hektars. 


10. 
II. 
12. 


0.087 kilos. 
1.48235 kg. 
39.2675 kl. 



APPLICATIONS OF METRIC WEIGHTS AND MEASURES 



rage 215. 

3. 39.14631 m. 

4. 19.8131J gals. 

5. 15.89 bu. 

6. 4.2324 oz. 

7. 303.68365 lbs. 



8. Given 

9. 148.87775 A. 
10. 4237.92 cu. ft. 

12. 58.293 -f- m. 

13. 6236.959-1- kg. 



15. 72.492+ kl. 

16. 143.223 -f kg. 

17. 6000.06-1- s. m. 

18. 16.378 -h hect. 

19. 410.748+ c. m. 



14. 236.585 + liters. I 20. 27958.715 +c.m 



COMPOUND ADDITION. 



rage 217. 

3. £11, los. od. 2 f. 

4. 26 T. 3 cwt. 83 lb. 
3 oz. 

5. 45 bu. o pk. 2 qt. 

6. 74jycls. 

7. 1093 lb. 5 oz. 

8. 55 gal. 2 qt. 



9. 196 bu. 2pk. 7q. 

10. 6 C. 80 cu. ft. 

11. 98 bu. 3 pk. 2 q. 

Page 218. 

12. Given 

13. 23 wk. I d. 17 h. 
58 m. 



14. 64A. 7s.r. io|s.y 

17. 15 cwt. 50 lb. 40Z 

18. 2 pk. 4 qt. 

19. 90Z. ipwt. logr. 

20. 3 8. 6 d. 3.2 far. 

21. 2 A. 52 sq r. 

22. 2 C. 81 cu ft 
1209! cu. in 



COMPOUND SUBTRACTION 



rage 219. 

2. I fur. 39 r. I yd. 2^ ft. 

3. 7 lb. 4 oz. 1 7 p. 9 grs. 

4. 7 T. 8 cwt. 26 lb. 

5. 8 gal. I qt. I pt. 2 gi. 

ra^e 220. 

6. 159 A. 12 sq. r. 
222J sq.ft. 

7. 46 cu. ft. 1689 cu. in. 

8. 145 A. 21 sq. r, 
p. 4Hyi' 



10. 3 m. 5 fur. 38 r. 
5 yd. o ft. I in. 

2. 9 s. 9 d. 

3. 2pk.5qt. 1.2 p, 

4. 4|pt. 

5. I lb. 2 oz. 2 p. 

6. 1 14.4 sq. r. 

7. 31.25 lbs. 

rage 22 U2. 

3. 67 y. 9111. 22 d. 

2. 113 days 
3- 74^^79 



4. 150 days 

5. 224 days 

6. 1 01 days 

Page 223. 

10. 86° 19' 24 

11. 7 24 7 



'f 



12. 

13- 

14. 

15. 



18° 



5° 6'%6" 
15° 4' 16" 

19° 35' 

16. 56° II' 

17. 70° 29' 

18. 10° 19' 38" 



ANSWEBS. 



877 



COMPOUND MULTIPLICATION. 



Ex. 



Ans. 



rtige 224:. 

2. 98T. lycwt. 281b. 

3. £151, 158. 9jd. 

4. 33 oz. 15 pw. log. 

rage 225. 

7. 331 gal. 2 qt 



Ex. 



Ans. 



8. 22 C. 91 cu. ft. 

9. £23, 158. 3id. 

10. 562 m. 4 fu. 241. 

11. 1937 bii. I pk. 

12. 22 C. 57 cu. ft. 

13. 61 T. 844 lbs. 

14. 1307 r. 8 qr. 8 s. 



Ex. 



A»s. 



15. 161° 37' 30" 

16. 431 h. 15 m. 

17' ^ZZ sq. r. 21 sq. 

yd. J sq. ft 
18; 73 T. 1492 lbs. 

19. 1571 bii. 2 p. 4q. 

20. 1 946 gal. 3 q. I p. 



COMPOUND DIVISION. 



rcLge 227. 

3. 4 fur. 8 r. 2 yd. 2^ ft. 

4. 6 gal. 3 qt o pt. 3I gi. 

5. 25 bu. o pk. I qt I pt. 

6. 15 A. 106 sq. r. 5 sq.yd. 2-^ 
sq. ft. 



7. 26f spoons 

8. 8800 rails 

9. 1049^ times 

10. 12 books 

11. 2 A. 64 sq. r. 

12. 6 bu. I pk. I qt. 



COMPARISON OF TIME AND LONGITUDE. 



Page 228. 

1. Given. 

2. 43 m. 32.13+ s. 

3. II o'c. 1 2 m. 4 s. 

4. i2o'c.37m.8.4S. 

5. 49 m. 20 s. 



10. 6° 9' 

11. 6° 45' 5" 

12. 45° 24' 45" 

13. 56 m. 49+ sea 

14. 12 o'clk. 34 m. 
47 sec. 



rage 234. 

3. $24.21 

4. 10.8 bu. 

5. 22.6 yds. 

6. 8.64 oxen 

7. 8.25 yds. 
S. |i 1.584 



6. I o'c. 30 m. E. ; 
10 o'c. 30 m. W. 

7. 54 m. 19.8 sec. 

8. 13 m. 44.86 +8. 

rage 229. 

9. Given 

PERCENTAGE. 
JPagre 232. 

13- -50; -25; -75; -20; .40; -60; .80 

14. .10; .70; .90; .05; .35; .12; .06 

15. ;66f ; .i6|; .125; .625; .875; .58J; .91! 



9. 100.8 lbs. 

10. 63.14 T. 

11. 52.5 men 

12. 145.656 m. 

13. $857,785 

14. £.106 

15. 1.25 1. 



16. 1.38 k. 

17. 840 lbs. 

18. $1000 

19. 78.75 bu. 

20. .35 lbs. 

21. 9.765 gals. 

22. 840 men 



24. $215 

25. 157.2 lbs. 

26. 32.25 m. 

27. 116 1. 

28. 580 sheep 

29. 156 bu. 

30. $925 



▲ SSWEBS. 









^ -.4. $IZ2Z<Z 



y ::::•. C. : 

5- »:^5-, 
j. i;:j ni. 

r» It**"'"?'; 

12, izz-i 

'3- ^-t--3-33j 



3- -5 ^ 

4- 53l< 

5. 1 5 ,• 

6. o4f 

12. 42?*; 
15- 3^'^ 



4. 250 bo. 

5. #362.50 
d. i^ tons 

7- A50 
d. 600 

9. 360 fr. 

c 8000 

1. #200 

2. «i6666| 

3. #17600 

4. 54^vd5. 

5- #5^ 

6. 100 

7. #5000 

5. $1920 



19. 3000 m. 

20. 360000 p. 

rage 240. 

5. 809 

6. 1820 

7. Giyen 



8. 


t 


9- 


AB'8 


10. 


5175 m- 


II. 


#3648 


12. 


6875 p. 


13- 


$3350 


14. 


228 sheep 


15- 


400 pupils 


16. 


5800 m. 



COMMISSION AND BROKERAGE. 



ragr 24:^. 

3- ^3^ i-iJ^i 

4- »y.'..:z2 '»rn. 



?;: :: 



5 jaiti 



9- 5 : 



12. #9000 

13. $4212 sales: 
$4001.40 net p. 

14. $1500 (sjI. : 
#1432.50 paid 

15. #9000 sale ; 
#SS6:; rec'd 

17. x^IOO 

18. #6834.872 sales; 
8170.872 com. 



rtige 245, «. 

19. $15488.89 4- 

20. #26635.294+ 
22. #3010.75 

2^. S2419.23 + 

24. $4926 1.083+ in.; 
^738-916+ com. 

25. #13687.50 g. a.; 
^360.75 ch.; 
^13326.75 net p. 

26. $12127.82 netp 



PROFIT AND LOSS. 



raffc 247-9. 

3. $22.20 

4. ^22 

5. #.0875 

6. $i^>.65 

7. $1.40 

10. #2925 A.; 
$2075 B. 



! II. $453-6o 
12. $2942.50 
13- $9520 
14. 11^ cts. 
i 15. $1 a pair 
! 16. $2.77^ each 
I 17. $4.90 a yd. 
j 18. $4331-25 



19. $12810 

21. 28fjg 



22. II 



^/o 



23. 60^ 
25. 100^ 

26. so% 

27. 66i% 

2^. 40^ 



ANSWERS. 
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Ex. 



Airs. 



rage 250. 

29. $0% 

30. Given 

33- 33t/^ 
34. $12.60 pr.; 
43^/ 



Ex. 



Ans. 



36. $9750 

rage 251. 

39. $1 cost per lb. 

40. $22500 cost; 
$30000 sell'g pr. 

41. $17500 spend; 
$2 1 000 ami sales 

42. $12000 A's in v.; 
$9375 B's inv. 

43. $250000 cost; 
$275000 amt. s. 

44. $.02 cost; 
$.025 selling pr. 

45. Given 

46. $10061.71^ 

47- $13319-672 

48. £22 cost 

49. 3 cents 



l^age 252. 

51. $.736 marked p. 

52. $34.78+ m. pr. 

53. $4.80 m. pr. 

54. $1.1 6f m. pr. 

55. $75 each 

56. $5.75 per yd. 

rage 253. 

1. $2,691 prof. 

2. $6356.72! 

3. $3487.575 sh.; 
$850.84 ging. ; 

$4338.415 both 

4. $22 loss 

5. $77812.50 cost 

6. $897.45 net pr. 

7. m% 

8. 5^1;^ prof.; 
$3240 jirof. 

9. i6f^ loss 

10. .052 or5^!^c.; 
$1766.835 net p. 

11. 25^ loss 

12. 125^ 

13. $9300 cost; 
$11160 sell'g pr. 



Ex. 



Ans. 



Paife 258. 

3- ^2.54 

4. $1,676 

5. $1,224 

6. $4,523 

7. $43,356 

8. $110.77 

9- $33.42 

10. $23,364 

11. $25,577 

12. $94.35 

13. $17.91 



INTER 

14. $680.28 

15. $81.44 + 

16. $2875.792 

17. $362,315 

18. $2759.962 

19. $5032.083 

20. $122.40 

21. $226.69 

22. $45,053 

23. $216,489 

24. $493-20 

25- $3923.47 



14. 
15- 



$7 cost; 
$8..o5 sell'g pr. 
$2 cost; 
$1.75 sell'g pr. 



Pa{fe 254. 

16. $5200 sales; 
$4940 net 

17. $24000 sales 

18. $1.25 cost 

19. $5250 cost; 
$1750 gain 

20. .7894}^ pergal.; 
.1481 gain per g.; 
$4*9.73 "^b. cost; 
$9.33 wh. gain 

21. $10 a barrel 

22. $51311^ cost; 
$6413! gain 

23. $15798.9638016; 
$552,963 com. 

24. 3^T^% 

25- 5tit%% loss 

26. $60 m. p. 

27. 6J^loss 

28. 15 cts. 

29. iot^;^ loss 



EST. 

27. $99.96 

28. $24.00 

29. S163.842 ; 
$2740.652 

rage 259. 

2. $24.44 

3. $6,252 



Page 200. 

4* $4.82 

5- $6.75 



6. $73.96 

7. $64.18 

8. $26.49 

9. $1.65 

10. $29,933 

11. $60.04 

12. $30.52 

13. $2450.80 

14. $20819.80 

Pa^e 26U 

3. $2.8435 
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Sz. Airs. 


Ex. An. 


Ex. Aire. 


Kz. Aas. 


4. $2,192 


4- 6% 


7. I4^yr8. 


2. $235.85 


5. $11,413 


5. n 


8. i6|yr8. 


3- S327.36 


6. $13.89 


6. 9tV5J 


9. i8|yr8. 


4. $8928.57 


7. $1285.33 


7. 81JJ 




5. $892.86 


8. $13,876 


8. S%y lO/? 


2. $i666| 


6. $5582.142 


9. $4363.044 


9. 7^ 


3. $3000 




10. $ii4.i6f 


10. 6% 




Page 268, 9, 


II. $185.18 




Page 264. 


I. Given 


12. $81,358 


Page 263. 


4. ^2333^ 


2. $1519.71 




3- 5l y-. or 5 


5. $2Spo 


3. *5 38.63 


Tiige 262. 


y.8m. 17 a. 


6. $40000 


5. $270.19 


2. 7% 


4. 9 m. 2 d. 


7. $10000 


6. $388.23 


3. 7% 


5- iy-,or3nL 


8. $25000 


7. $516.32 


• 


COMPOUND 


INTEREST. 




PiBffe 273, 4. 


5. $200.63 


8. $551.58 


13. $21825.26 


I. Given 


6. $2165.713 


9. $1377.41 


14. $29849.56 


2. $112.52 




10. $154365 


IS- *3 7 704.9s 


3. $161.63 


Poflre ;?75. 


11. $8104.25 


16. $3298.77 


4. $164.61 


7. Given 


12. $32564.58 






DISC( 


)UNT. 




rage 277. 


7. Given 


'. 13. *528.33 


6. $17.25 


I. Given 


8. $86.57 


14. $46.73 for. 


7. ^735.70 


2. $283.47 + 


9. $101,892 




8. Given 


3. $462.96 


10. $91.35 (lis; 


Page 270. 


9. $768.44 


4. $1213.59 


$2283.65 p. 


• 3. $718,685 


10. $1578.81 


5. $2336.45 


II. *3775-264 


4. $989.50 


II. $2226.23 


6. $4464.28 


12. $20,377 


i 5. $1721.875 


12. $7503.83 




STOCKS Al 


^D BONDS. 




rage 282. 


8. $12880 


12. $10852.37! 


Page 284. 


2. $243 




13. $19293.75 


20. 40 bonds. 


3- *525 


rage 283. 


14. $672 cur. 


21. $12000 


4. *525 


9. $10497.50 


16. 15^; 


23. $44i66| 


5. $400 


10. $6363.61 


17. H% 


24. $35625 


6. $476 


II. $6336.11 


18. 6i% 


25. $56000 



AXSWEBS. 
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EXCHANGE. 



Bz. Am 


1 Ez. Axfi. 


Page 2S7. 


10. $2617-801 


2. I2049 


II. $3751-95 


3. $3488.80 


12. $3750 


4, $4130.647 




5. $203 


Bage 289. 


8. $1219.51 


I, 2. Given. 




3. $1858.80! 


P(ige 288. 


4. $4866.^0 


0. $1491.053 


5. $56.62^ g. 



Ex. 



Asm. 



Ex. 



Ajeb. 



6. ^561 25.12 -f 

7. Given. i 
8.iE5ii, 15 B. i 

4 d. 3.2 far. I 
9. £774, 7 B. 

lod. i.28far., 
io.i£io26, 8 b. { 
7.2 d. 



INSURANCE 



rage 293. 

1. Given 

2. $6.65 

3. $38.40 

4. ^84,375 



5. $10.70 

6. $25.00 

7. $197.60 

8. $875 

9. $1569.625 



10. Given 

11. $15747.423 

12. $27806.122 + 
13- *37 105-263 i 



11. j^i542,ii& 
6d. 

rage 291. 

12. Given 

13. $675.68 

14. Given 

15. 13050.001 

16. 16474.5c £ 



I. Given 

2. $I25X>0 

3. $2437.50 

4. $5000 

5. $45000 gr. 



<< 



u 



u 



Page 297. 

3. $1003.75, C's tax 
$1250, D's 
$1375, E's 
$925^ F's 



Page 299. 

2. $4062.50 

3. $1063.314 



TAXES. 

4. 2^^ rate; 
$159.75, A's tax 

5. 3% rate; 
$450, G's tax 

6. $309.75 ffs tax 

DUTIES. 

4. $1999.20 

6. $945 

7. $2296.80 



7. 5^ rate ; 

$170, A's tax 
9. $3645.83^ 

10. $5507.853 + 

11. $11052.63 + 



Page 300. 

2. $118.25 

3. $425-75 



EQUATION OF PAYMENTS. 



Page 302. 

2. 4 m. from J. 20, or Oct 20 

3. 8 m. 18 d. 

4- Mch. 10+17 d.=Mch. 27 
5. June I, or in 3 m. 



Page 303. 

6. Given 

8. July 15+51 d.=Sept 4 

9. $1483.25 ami; 

42.9 d. av. time; due Nov. 17 



AVERAGING ACCOUNTS. 



Page 306. 

1-3. Given 
4. 7 m. extension ; 
BaU $1650 



5. $300 bal. debts ; 
22320 bal. prod.; 
74 d. ay. time 
Due Mkj «^ 



S t- VI J.S 



L& 



fv»tfr# .-$§'*. 



5 > 

4 • 



: »- • : ■ ' 

m » MM M 



I r*!. : ? . lt: _ V 



Ax. 



? Ij 'LJ-e 



li 






■ 



~ i i. 



'•5 






: •*! 






Q. I ;5 A. 
II. .^c tii;li » 

13. *>.'.*! 



36. 3 c ft. riri'-re & 

-:i. 3J ca.k« 
I^agr 313m ic^ i:::m.]es: 

37, #1923 I>D2LgT. 



r 1 •''2 2 

-2. .l'*i 

25. *4VJ^-5^1 



COM Pol* N D PROPORTION. 
fVffyr .Vir. • Pagr :its. ^ #-53 13. 75= Ibi 

3. ^f <):i\> 6. #120.661 ic i:>2>55TiL 14. ^Oi.fo 

4. t; lti«rM-?i 7. $100 II. 37^ days 15. 243 ak:i&a 
5- 3.*^ uiiks 8. 360 niili'S. 12. 1 1454-^ 16. S64 tiles 

PA RTI 11 Vi: PROPORTION. 

Vnfir .7 tU. 4. 60 bu. i.iars ; So b. p. : 1 10 l«.c 

3. 40 s,; (»c M ICO g. 5-71; ic'J: 142: 177} A. 

P A R T N i: R S H I P .—Pfiffe 321-3. 



2. t^--'i* A*s lo>s: 
?J7 7,;. Ms - 

3. *Mc\ A's si I an*: 
JS«5io. irs " 

4. *5<^'>7.w»A's^n; 

5. $.^^oo: *?5ioo; 
iinil «6.Soo 

6. ♦64. A's sliaro; 



♦96 B'e:$i6oC'? II. ?i5oo. HU: 

8. 1^142.851, A'ssli. . ?i25c. Cont.; 
$266.66J, B's " ¥3009. Am. 

* 1 90.47 if CV 12- ^^263.381? I «.A''s: 

9. A24.48J?, one: ?^447-76Tir'3'Vl^'s; 
*25.5iA,other J «^69i.39tV3V-C's; 

10. *424l^A'8sh.; * 109 7-45 iTmF.I>- 



«^424l^ B'8 '^ 
*3i«U. C's" 
*282 Jf D's " 

BANKRUPTCY. 
* 1 205.35 f,B'ssh.; 



rafif 324. 



13. «;402iff^, A's; 
*3846tll,B's; 
*4i3iffe, C's 



3. $2060, D rec'd; 
^12100 net proc. 



AKSWBES. 
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ALLIGATION. 



Bx. 



Ajss. 



JPage 325. 

2. i5f cts. 
3- 95 A cts. 

4. 9iT cts. 

5. 20^ carats 

6. $15.68 

rage S27> 

8. 35 bu. ist; 
40 bu. 2d ; 
40 bu. 3d 



Ex. 



Ans. 



Ex. 



Ans. 



2 p. at 15; 

1 p. at 18; 

2 p. 



at 21 



5 p. at 22 

10. 9 lb. at 32 c; 

6 lb. at 40 ; 
6 lb. at 45 

11. 8 lb. at 20c; 
31b. at 27; 
5 lb. at 35 ; 
1 2 lb. at 40 



rage 328. 

14- zi lbs. ea. 
15. 50 q. at 4 c.; 
300 q. at 6 

Tage 329. 

17. 20 lb. at 6 c.; 
20 lb. at 8 ; 
60 lb. at 1 2 



Sx. 



AN8. 



18. 54^1b.28c; 

i8Alb.3o; 
54T^lb. 38; 
72^ lb. 42 

For other ans. 
see Key, 

i9-53ig-4oc.; 

53i g. 45 ; 

53ig. 50; 
140 g. 60 



INVOLUTION .^Page 331. 

8. 25; 36; 49; 64; 81; 100; 400; 900; 1600; 2500; 3600, 

4900; 6400; 8100. 

9. .25; .36; .49; .64; .81; .0001; .0004; .0009; .0016; .0025; 

.0036; .0049; .0064; .0081. 



10. 125 

11. 64 

12. 2299968 



13. 1024 

14. 4096 
15- 15625 



16. 8.365427 

17. 64.014401080027 

18. 64024003.000125 



19- AV 



EXTRACTION 
Vage 338. 12. .8514 + 



OF THE SQUARE ROOT. 



5-427 
6.719 

7. 772 

8. 1.892 + 

9. .64 

10. .347 

11. .41 



13- -355 + 

14. 1.635 + 

15. 69.47 + 

16. 21.275 + 

17. 2.236 + 

18. 2.64 + 

19. 2.828+ 



20. 3.16 + 

21. 3.316 + 

22. 3.46 + 

23. 442 

24. 57-3 

25- 9-36 + 

26. mil. II + 

27. 7856.4 



28. 98.7654 

Page 339 

32.il 

33' -745 + 

34. .866 + 

35. 2.529 + 

36. 3.63 + 



37. 4.1683 

38. if 
39' U 

40. .8545 + 

41. i.ot8 + 

42.^ 
43- ¥ 



rage 339-41. 

2. 420 rods. 

3. 559.28 r. 

4. 119 trees 

5. 238 men 

7. 108 yds. 

8. 30 rods 



APPLICATIONS. 

9. 438.29+ m. 

10. 103.61 + ft. 

11. 56.56+ ft. 

12. 75.81+ ft. 

rage 342. 

15. 3^ min. 



16. Given 

17. 12 

18. 54 

19. 63.49 + 

20. 1.75 

21. :^ 

22. T% 



▲ K8WSB8. 



EXTRACTION OF THE CUBE ROOT. 

Ex. 



Payr :i4S. 

1-2. Given 

4- 4-3S f 
6. 1.44 + 



A3M. 



Ex. 



Ahs. 



7. 2.76 

8. 2.57 + 

9. S904 

10. .632 + 

11. 85.6+ yds.: 18. ^ 

12. 15.3 + *ft. I 19. 4.3 + 



13. 1 29.07+ in 

14. Given. 
16. .746 + 

17. M 



Aug. 



ARITHMETICAL PROG RESSIO N.- 

1. IS ; 5. *36o j ^age 3ii2. 

3. 8 ^'7.11 children ; 9. 3 jrs. 



rage 349. 

1. Given 

2. 52 ft. 

4. 16 ft. 

5. 462.96 +c.{ 
I 6. 3.072 tons 

-Page 351. 

10. Given 

11. 78 strokes 



GEOMETRICAL PROGRESSION 



Page 333. 
\. 96 

2. 1 1 0.24 



3. *2oo7.3383664 ; 
^5300 1 .460703698 

4. 242 



-Poflrc 354. 

5- 1456 
6. (4095 



MENSURATION ,—Page 356-9. 



1. Given 

2. 3600 8. y. 

3. 14400 8. r. 

4. 80 rotls 

7. 190.90]^ 



9. 204.20335 r. 
10. 47.746mm ft. 

II. ^I-^^I.'tSlU !•• 

ir. 4417.8609375 8. ft 
13. 3183.1 s. r. 



15. 38 1 7-03 1 85 cu. ft. 

16. 522J en. ft^ 
18. 756 sq. ft 

20. 14684558.20796 s. m. 

22. 26065 1 609333 J eu.m. 



MI SO ELL 

1. «?io83j 

2. *i2o cost; 
^45 loss 

3. 692 less; 
1434 great. 

4. 22 ft 

5. 240 days 

6. 1 43 J miles 

7. JS20, A's; 
^40, B's ; 
^140, C's 

8. 79-591 ^u. 

9. 5.26^^ C. 

10. Sf^3 

11. 8 1 64.06:!: c. 



ANEOUS EX 

*45-93i pr- 

12. 12 o'cl. 31 

m. 20^3^ s. 

13. ^120 cost; 
«3o profit 

14. 35 m. 8 8. 
past 7 A.M. 

15. -^24 

16. 3 farmer's; 
24 neighb's 

17. 540 sheets 

18. JB40, A's; 
$60, B's 

19. 1980 pick. 

20. 15^ 



AUPLES.— Page 360-2. 

61 ft 
226196.489 



21. 150 rods 

22. 8 ft 

23. $6038.72 

24. 45° 24' 45" 

25. ^8125 

26. £zU 

27. $16836.734 

28. 14520 per. 

29. $19878.92 

30. $680,625 

31. 77|ft 

32. $12500 

33- *i-59 
34. $1446.625 

-- '^ft 



36. 

37. 
38. 

39- 

40. 



41. 
42. 



43- 

44. 
45' 



$2607.291 
$5400, ist; 
$8100, 2d. ; 

$2574.50 
S50, A; 
*75. B; 
$105, C 
$120 each 
$130, B 
5 hrs. 
$265720 



■V" 



\ 



<\' 



MA? 1 1 1950 



> 



